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In the last 10 vears the development 
of effective antihypertensive drugs has 
enabled the physician to manage arte- 
rial hypertension with greater success 
than previously. However, the proper 
use of these drugs requires that their 
dosages be regulated according to the 
arterial blood pressure. Since the num- 
ber of blood pressure recordings made 
by the physician is limited, ideal regu- 
lation of the hypertensive patient is 
not always possible. Furthermore, since 
many patients are anxious and over- 
reactive in the physician's office, the 
blood pressure recordings made under 
these circumstances do not provide an 
accurate index of the blood pressure 
for the patient in familiar surroundings. 
For these reasons it has been our prac- 
tic’ to teach a member of the patient's 
faiiily to measure the blood pressure 
at home and to keep a daily chart of 
the recordings in order to determine 
the dosage of antihypertensive drugs 

supported by grants from the U.S. Public 
Fo: ndation. 


required to regulate the patient's blood 
pressure. It is the purpose of this paper, 
therefore, to describe some of the ad- 
vantages of such an approach to the 
management of arterial hypertension. 
Pertinent illustrative case histories are 
presented. 

The patients included in this study 
were referred to the Tulane Medical 
School by their family physicians be- 
cause of arterial hypertension which 
was considered difficult to regulate 
or which presented some unusual diag- 
nostic problems. After a complete med- 
ical evaluation the patient was asked 
to purchase a sphygmomanometer and 
stethoscope, and a member of the 
family, usually the husband or wife, 
was taught to measure the blood pres- 
sure and was instructed to record the 
level of the patient's blood pressure at 
least upon arising, in the mid-afternoon, 
and before retiring. There was usually 
no difficulty in teaching the subjects 


Health Service and the Thibodeaux Research 


(43 273) 


a 
I 
t 
FS 
eT 
lly 
he 
I 
its 


144274 The 


to record the arterial blood pressure 
satisfactorily. The blood pressure re- 
cordings were either mailed to us or 
brought in by the patient upon his 
next office visit. The patient's atten- 
dant at home was taught how to regu- 
late the dosages of various therapeutic 
agents in accordance with the level of 
the blood pressure. 

blood pressure recordings 
made it possible not only to regulate 


These 


drug dosage but to determine more 
accurately the progress of the disease 
and benefits of ther: apy. The daily time 
course of the variations blood pres- 
sure made it possible to adjust the level 
of dosage according to the specific 
needs of the patient and to modify 
the dosage as the patient's clinical 
state demanded rather than adhere to 
an arbitrary dosage plan for all pa- 
tients. These recordings also made it 
possible to evaluate the influence of 
outside factors upon the blood pres- 
sure. The patient soon recognized the 
factors which affected his blood pres- 
sure and learned to avoid them, as well 
as to accept with confidence and full 
realization the importance of the many 
instructions given by his physician in 
therapy beyond the mere use of drugs. 
Many pi atients were thus able to pre- 
vent wide fluctuations in blood pressure 
throughout the day. It was found 

some patients that arterial hyperten- 
sion did not exist despite the elevated 
recordings obtained by various physi- 
cians. Thus, drugs which otherwise 
might have been taken were avoided. 


Case Reports. case 1. A 51-year-old white 
woman was referred to the Tulane Medical 
School because of uncontrollable arterial hy- 
pertension. One vear previously she noticed 
that she was easily fatigued. Her blood pres- 
sure recorded at that time by her physicians 
was usually about 240/120 mm. Hg. A 
Regitine test was positive and the urinary 
catechol amines were reported to be 6,900 
ug. per 100 ml. (normal, 50 ug. per 100 ml.). 
The patient was subjected to an exploratory 
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laparotomy but no pheochromocytoma Ww 


found The blood pressure remained elevate 


after operation, and an exploratory thoracot 


recommended. She visite 
Medical School for further study 
learn whether or not the second explorati 


omy was then 
Tulane 


Was necessary 


Physical findings included a blood pre 


? 


sure of 210/70 mm. Hg, no cardiac enlarge 


ment, a faint systolic murmur of  greate 
at the apex and normal fundi. T) 
patient was noted to be 


reactive. The blood 


intensity 
nervous and Ove 


count urinalysi 


blood urea nitrogen and renal function wet 


all within normal limits. The electrocardi 
gram indicated slight if any left ventricul 
hypertrophy 

It was strongly suspected that the pati 
had a labile blood pressure with psychoget 
elevations produced by apprehension. T! 
thoracotomy was postponed and the patient 
husband was instructed to record her bl 
several times each day. The bk 
recorded at 
within normal limits (Fig. 1). The husbar 


noted, howeve A 


pressure 


] 


pressures home were usua 


that just prior to each off 
appointment the 


led to rise. 


patient’s blood press 
It was found to be considera] 
elevated in the office despite the 
cautions to ensure relaxation of the pati: 
during the first month of h 
recordings the highest blood pressure not 
was 140/80 mm. Hg, 
same month a blood pressure of 210 
mm. Hg was recorded at the Medical Scl 
The patient has been observed for a pet 


tem 


usual pr 
For example, 


whereas during 


of 3 years, and there has been no chai 
in the size of her heart, electrocardiogram 
roentgenogram during this time 
Throughout t! 
entire period her blood pressure has remain 


and she | 


remained clinically normal 


normal at home. She has no symptoms a 
is able to carry out her household dut 
without difficulty. 


COMMENT. It was assumed that t! 
patient had a pheochromocytoma al 
when laparotomy was unrewardi! 
thoracotomy was considered. A_ fa! 
Regitine 


corded, and an 


positive response was 
level 
catechol amine was reported by t 
laboratory. 


erroneous 


1 


Since the clinical data d 
not support the presence of a nore} 
nephrine-secreting tumor, further si 
gery was postpone d. For 3 years t! 
blood pressure recordings obtained 
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home have been normal. This patient 
represents a well-known type of indi- 
vidual who has an elevated blood pres- 
sure When confronted with an anxiety- 
provoking situation. Such errors in 
therapy reflected in this patient can be 
avoided easily by having the blood 
pressure recorded at home in the pa- 
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her blood pressure at that time was found 
to be elevated 

( pon physical examination, her blood pres 
sure was 182/100 mm. Hg, her heart was 
slightly enlarged and a faint apical systolic 
murmure was present. Grade IL hypertensive 
changes were found in the fundi. Mild weak 
ness of the right arm and leg was present 
I luoroscopic examination of the heart demon- 
strated an uncoiled aorta and slight enlarge 
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I | Arterial blood pressures recorded at the Medical Scnool and at home for a patient 


vith a suspected pheochromocytoma 


The blood pressures recorded at home were usually 


within normal limits 


tient’s own familiar surroundings when 
he is psychically and physically re- 


laxed. 


cAsE 2. A 53-year-old white woman was 
referred to Tulane Medical School because of 
difficulty in regulating her blood pressure. 
The patient had a history of good health untii 
the age of 42 years when she developed head- 
aches, dizziness and tinnitus. Her family physi- 
n found her blood pressure to be 200/100 
mn. Hg. A short time later, a hysterectomy 


wus performed because of menopausal symp- 
toms. Four years ago she developed numbness 
and mild weakness in the right arm and leg; 


ment of the left ventricle. Renal function was 
normal. A diagnosis of essential hypertension 
and mild cerebral arterial insufficiency was 
made. 

freatment was begun with Raudixin ( Rau- 
wolfia serpentina), 100 mg., and Ansolysen 
(pentolinium tartrate), 20 mg., each 3 times 
daily. The patient’s husband was taught to 
measure the blood pressure and was instructed 
to make recordings 3 times daily. The dosage 
of the ganglionic blocking agent was adjusted 


according to the blood pressures recorded at 
home. For the last 3 years the patient has had 
little difficulty with hypertension even though 
her blood pressure recorded in the office 
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has always been elevated (Fk ig. 2). Occa 
sionally, an elevated blood pressure is 


corded at home. However, she has learned to 
avoid, whenever possible, those factors which 
her blood Knowledge of 


these modifying factors has made possible a 


elevate pressure 


more effective regulation of the patient's en 
vironment and her reactions to it. During the 
that this patient 
observation, there has been no objective evi 


3} years has been 


dence of further damage to the cardiovascular 
system related to arterial hypertension 
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dosage integration these same tw 


drugs were found to be effective. Sink 
at 
were 


initial 


blood 


attempts regulation of 


pressure based upon th 


th 


blood pressure obtained in the physi 


cian’s office, there was a tendency t 


employ dosages which were too larg: 
When effects to 


amounts the drugs occurred, 


side due CACCSSIN 


of th 


patient withheld medication, the bloo 
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Fig. 2.—Arterial blood pressures recorded at the Medical School and at home for a pat 
with essential hypertension and mild arterial insufficiency. The lability of the blood press 


made drug dosage difficult to regulate un 


COMMENT. This patient had moder- 
ately severe essential hypertension after 
having suffered a mild episode of acute 


cerebral arterial insufficiency. Several 
antihypertensive agents, including 
Raudixin and Ansolysen, had been 


arbitrarily used previously at various 
dosage levels without success. With 
proper blood pressure recordings and 


til the home recordings were obtained 


pressure remained elevated and 1} 
drug combinations were employed w 
equal difficulty. Thus, circumstan 
developed which made it impossi 
to control the patient's blood press 
satisfactorily. However, with frequ 
blood pressure recordings at hom 
was possible to maintain a dosage 


the ganglionic blocking agent wl 
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was tolerable to the patient and which, 
at the same time, controlled her blood 
pressure, 

CASE 3. A 50-year-old white woman was 
tudied difficulty in 
her blood pressure 


because of regulating 
The patient was well until 
me year prior to consultation when she ex 
ed dy sphea Ih assoc lation with cough 


ing but no hemoptysis after marked exertion 
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enlarged and a faint apical systolic murmur 


was audible. The retinal arterioles were nar 
row and a small hemorrhage was present in 
electrocardiogram 
but there 


a previous ardial 


the right fundus. The 
showed left ventricular hypertroph 
Was ho evidence of 
Roentgenograms indicated early left 


bloc 


and a diabetic 


infarct 


ventricular hypertrophy. The choles 


terol was 350 mg. per 100 ml 


type glucose tolerance curve was obtained 
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I 3 Arterial blood pressures recorded at the Medical School and at home in a patient 


who did not record the blood pressure regularly at home 


Because it was not possible to learn 


pattern of the blood pressure, a satisfactory dosage schedule of antihypertensive drugs 


could not be established 


family physi- 
occlusion. Her 
blood pressure at that time was 200/160 mm. 
He. She diuretics, low 
salt diet and several weeks of bed rest. She 
recovered satisfactorily and was discharged 
from the hospital on Ansolysen and Raudixin. 
Hir blood pressure, however, remained ele- 
vated and she was referred to the Tulane 
Midical School for clinical evaluation and 
therapy. 


S was hospitalized by her 
because of a coronary 


received mercurial 


in physical examination her blood pressure 
wo. 180/120 mm. Hg. The heart was slightly 


The patient was given the usual funda- 
mental advice concerning diet, rest, relaxa- 
tion and other general hygienic and health 
She was placed on 
Raudixin, 100 mg., and Ansolysen, 20 mg., 
3 times daily. The patient’s husband was 
instructed to record her blood pressure 3 
times daily at home. It became evident very 
early that this patient was uncooperative. The 
blood pressures were not recorded at regular 
intervals, and those that were recorded were 
unreliable. The patient and her husband 
never considered the problem a serious one 


practices of importance 


| 
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Because of the failure to establish a pattern 
of blood pressure in this patient, it was not 
possible to formulate a satisfactory dosage 
schedule and the blood pressure could not be 
controlled satisfactorily (Fig. 3). As a con- 
sequence, her symptoms were not substantially 
altered and such complaints as headache, 
blurred vision, and chest pain continued. 


COMMENT. This patient is presented 
in order to illustrate the uncooperative 
patient. Her reasons for not following 
suggestions were never apparent. Her 
blood pressure recordings were unre- 
liable and unpunctual. They were 
mailed on scraps of paper, and even 
in one instance on the back of a contest 
coupon. On another occasion an array 
of telephone numbers appeared be- 
tween the blood pressure recordings. 
The reports did have some value, how- 
ever, in that they provided a_ fairly 
good insight into the patient's person- 
ality which must be considered in 
therapy. Obviously, this patient was not 
suitable for the program of manage- 
ment under discussion. 

Discussion. The 3 patients described 
represent interesting problems in the 
management of hypertension selected 
to illustrate aspects of the value of 
recording the blood pressure at home. 
Many more patients have followed this 
pri actice with success. When properly 
employed, recording of arterial blood 
pressure at home by the hypertensive 
patient is extremely useful. 

That anxie ty and psychic stress affect 
blood pressure is generally recognized, 
and yet it seems that in the manage- 
ment of many patients with hyperten- 
sion these factors are too often ne- 
glected. Since drugs are now available 
which e ffectively lower blood pressure, 
new practices in the management of 
patients with arterial hypertension must 
be expected. When the physician un- 
dertakes to control the diabetic patient, 
he routinely instructs his patient to test 
the urine for sugar at regular intervals 
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throughout the day and then regulates 
the insulin dosage accordingly. A simi 
lar approach should be utilized in the 
management of arterial hypertension 
Such a_ procedure would enable the 
physician to a better idea of 
the variations 
only can hypertension 
discovered, but the blood pressure of 


1 blood pressure. Not 


patients can be regulated more effec 
tively since dosage is determined from 
the blood pressures recorded at hom 
under more stable and basal conditions 
than those at the physician's office 
Furthermore, those factors which aris: 
in the life situation and which exert 
an untoward influence on the blood 
pressure can be discovered, discussed 
with the patient, and whenever pos 
sible eliminated. 

This approach to the treatment of 
hypertension seems to be of value in 
the majority of patients with hyperten 
sion who are financially and intellectu 
ally able to cooperate. Intelligence and 
satisfactory cooperation by the patient 
are necessary for a successful thera 
peutic program. If the blood pressur 
reports are not reliable, the method 
has little value. It is the physician s 
responsibility to decide which patients 
candidates. With effort 
suitable recording of blood pressure 


are good 


can be obtained at home for almost 
all patients. In patients in whom sever 
hypertension has become relative! 
fixed and in whom a good therapeuti: 
response is not anticipated, the dis 
couragement which might develop from 
therapeutic failure must be handled 
on an individual basis by method 
most suitable for the circumstances. 
Some physicians argue that patie! 
are more anxious if they know thie 
level of their blood pressure. This | 
not been true in these studies. In fact, 
the reverse has been true. Patients are 
often more disturbed when wonderi 
and worrying about the level of their 
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blood pressure than they are when they 
know the level. Obviously, if an indi- 
vidual is encountered who becomes 
anxious when informed of the level of 
his blood pressure, it may be advisable 
to modify this approach to the manage- 
ment of arterial hypertension. 
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pressure is recorded at home. Through 
such recordings, the physician is able 
to regulate the dosage of antihyperten- 
sive drugs on a more objective basis. 
He and the patient determine factors 
in the life situation which deleteriousl, 
and beneficially affect the patient's 


Summary. An approach to the man- 
agement of arterial hypertension is dis- 
cussed in which the patient's blood 


blood pressure so that measures and 
practices are eliminated or introduced 
accordingly. 


SUMMARIO IN INTERLINGUA 


Le Valor del Registration Domiciliari del Tension Sanguinee in le 
Tractamento de Patientes con Hypertension Arterial 


Es discutite un arrangiamento pro le tractamento de hypertension arterial 
que le tension sanguinee es mesurate al domicilio del patiente. Super le base 
de tal mesurationes le medico pote regular le dosage del drogas antihypertensive 
plus objectivemente. Ile e le patiente mesme determina assi le factores in le 
vita del patiente que influe super le tension de su sanguine adverse- of benefica- 
mente, de maniera que mesuras 


practicas pote esser eliminate o introducite 
correspondentemente 


SUMMARLO IN INTERLINGUA 
e page 311 for original article 


Studios in Colloides del Urina. 
II. Le Production de Un Anticorpore Anti le Insolubile Matrice Organic de 
Calculos Renal e le Determination de Un Solubile Antigeno in le Urina de 
Patientes con Poliomyelitis 


|. Esseva producite, in conilios, anticorpore contra certe Componentes del 
insolubile matrice organic de calcigere calculos renal. 

2. Constatationes immunochimic indicava le presentia de formas solubile 
de iste componente antigenic principalmente in le fraction de globulina beta de 

olloides urinari ab subjectos normal e patientes con poliomyelitis. Illos esseva 
etiam presente in le componentes de globulina alpha del colloides urinari ab 
patientes con poliomyelitis. 

}. Un methodo disveloppate pro determinar le nivello de iste material antigenic 
in urina native revelava un elevation specific in supra del nivellos normal in un 
serie de urinas ab patientes con poliomyelitis. Iste elevation esseva positivemente 

correlationate con le volumine del rendimento diurne de urina e le c: apacitate 

de ligar calcium in le colloides del urina. 

|. Le signification de iste constatationes es discutite. 
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\ Low serum potassium may be as- reached even in persons dying of potas 
sociated with a characteristic electro- sium intoxication. 
cardiographic pattern. However, in- The failure of the electrocardiogran 
vestigators (Currens and Crawford", to correlate with the serum potassium 


Lans, Stein and Mever'®, Tarail'’), not been. satisfactorily explained 


with few exceptions (Surawicz et al“), Part of this failure could be due 
agree that there is no exact correlation oe range of the normal serum pota 
between the level of serum potassium sium as well as to that of the elect: 


and the electrocardiographic changes. cardiogram. A low serum potassiur 


These discrepancies are particularly has not been described as an isolat 
emphasized by reports (Dreyfus and natural phenomenon. It is possible th 


) 


Pickt) which indicate that chemical associated abnormalities mav mask 


changes in some instances precede and — modify or accentuate the specific ek 
in others follow the electrocardio- troc: wdiographic changes produced | 
graphic ones. Furthermore, Currens a low potassium. Others haves) 
and Crawford* showed that the elec- gested that the electrocardiograp! 
trocardiographic pattern of potassium effects may be due to disturbances 
depletion could persist even after the the ratio of intracellular to ext 


serum potassium was raised by intr: \- cellular potassium (Kuhns*) or pi 


venous of potassium to 12. (Maginda and Roberts!*). Some hi: 
mEq. per L., a i level which is susely failed to support the former (Crim 


*Supported by the Heart Association of Southeastern Pennsylvania 
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Soloff et al.: ELECTROCARDIOGRAPHIC PATTERN OF POTASSIUM DEPLETION 


et al.) or latter 
concepts. 


(Surawicz et 


Recently, we have seen patients 
severely depleted of potassium whose 
electrocardiograms were characteristic 
but whose seTulh concentration of po- 
tassium was normal. However, their 


concentrations of potassium in red 


blood cells were below normal. This 
experience led to a study of the rela- 
tion between the electrocardiogram 
and the concentration of potassium in 


red blood cells 


Materials and Methods. Seventeen persons, 
13 with and 4 without heart disease but all 
with normal levels of concentrations of potas 

and red blood cells were Yviven 
| gm. chlorothiazide for 8 days. In 5 with 
idiac disease whose concentration of serum 
potassium had dropped below normal, this 
regimen was continued until electrocardio- 
raphic findings compatible with potassium 
epletion occurred was terminated at the 

juest of the patient 

The concentrations of potassium in serum 
nd red blood cells were also determined in 

additional persons whose electrocardio- 
rams or clinical setting sted the poOssl- 

lity of potassium depletion. Twelve had 
ronary artery disease, 17 hypertensive car- 
liovascular disease, 6 rheumatic, one cor 
lmonale, 2 he art «ist of unknown Cause 


1 had 


were 31 females and 21 males from 


ardiac illine ss There 
28 to 


vears of age. From 2 to over LO chemical 


1 electrocardiog: iphic determinations were 
ce on each person 
Phe electrocardiographic criteria for potas- 


n depletion were those universelly ac- 


ted. Typical findings consisted in depres- 
sion of the ST-T segment and lowering or 
ersion of T followed by a prominent | 
wave. Isolated flattening or inversion of T is 
compatible with nonspecific abnormalities as 
well as potassium depletion. 
slood for determination of potassium was 
wn a few minutes before or after the 
electrocardiogram was taken. No attempt was 
made to obtain blood in the fasting state. 
slood was collected in a syringe with walls 
moistened and through a needle lumen filled 
wiih aqueous heparin. Exposure to air was 
a\vided by inserting the needle into a 
ruber stopper. A 1:11 dilution of whole 
blood in distilled water was prepared for 
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potassium determination by conventional 


flame photometry 


( KC ( plasma ( whole blood ( plasma 
Hematocrit 


Correction for trapped plasma (2 to 4% 
was not regarded as necessary nor Was hy 
dration of red blood cell determined because 
our results refer to concentration and not 
content 

Our normal concentration of potassium 
within red blood cells varies from 90 to 104 
mEq. per L. (S.D. 3:54 mEq. per L.) based 
upon 16 normals. The intra-individual error 
is 4.35 mEq. per L 


Results. Of the 17 persons who 
received chlorothiazide daily for 5 davs, 
only 5, all with cardiac disease, de- 
veloped a concentration of serum 
potassium below normal. Two of these 
could not be continued on this regi- 
men because of weakness. One was a 
57-vear-old man who was first discov- 
ered to have hypertension (240/150 
mm. Hg) 6 months previously. He was 
said to be intr: sarggginn to ther: apy. On 
Inversine 2.5 mg. and chlorothiazide 
500 mg. every 12 _ oem his blood pres- 
sure droppe ‘din 10 days to 120/70 mm. 
Hg. At this time, his serum pot issium 
was 2.8 mEq. per L., red blood cell 
potassium 96.9 mEq. per L. and his 
electrocardiogram showed but minor 
changes. Unfortunately, 
had to be decreased because of pro- 
found weakness. The other had similar 
findings. 


medication 


The other 3 were continued on 
chlorothiazide. One, S.H., digital- 
ized hypertensive 58-year-old woman, 
developed U waves most pronounced 
in lead 2 where it was equal in magni- 
tude to and fused with the descending 
limb of the preceding T. The red blood 
cell potassium had dropped from 97.2 
to 82.4 mEq. per L., while the serum 
potassium had risen from 4.1 to 4.7 
mEq. per At this time, chlorothia- 
zide had to be discontinued because 


52282 The 
ventricular premature beats in bi- 
geminus appeared. 

The fourth patient (S.L.) had en- 
tered the hospital profoundly weak. 
She was 70 years old and had appar- 
ently been on a markedly deficient diet. 
The electrocardiogram 


was classical 
for potassium depletion, the serum 
potassium 4.9 mq. per L. and red 
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fortunately, she refused to remain in 
the hospital. 

The last patient was studied on two 
different hospitalizations with identical 
results. Her findings are 
1. She was a 


shown in Fig. 
45-year-old hypertensive 
had been first 
one of us (L.A.S.) 17 years previously 
because of toxemia of pregnancy which 


woman who seen by 


M.R. FEMALE 44 YRS. 
Hypertension: chliorothiazide ig /day started 


! 


I peg Va V5 
Kserum4imfq/L  Krbdc 93.9 mEq/L 
I V4 


5/21/59 


Ir 
K serum 2.9 mEq/L 


Va 
Kroc 89.8 mEq/L 


5/29/59 


4 4 


6/3/59 


blood cell potassium 78.6 mEq. per I 
A normal diet restored the electrocar- 
diogram and the red blood cell potas- 
sium to normal (91.2 mEq. per L.). 
Chlorothiazide 1 gm. 
for 8 days. 


was given daily 
The red blood potas- 
sium fell to 78.7 mEq. per while 
the serum potassium rose to ‘3 mEq. 
per L. The electrocardiogram was not 
diagnostic of potassium depletion but 
showed slightly lower T waves with 
rounded summits and small U waves 
not present in the normal tracing. Un- 


r 
Kserum 3.5 mEq/L 
| i | 


I 
K serum 3.5 mEq/L 


Va Vs 
Krbc 86.5 mEq/L 


82.4 


mimicked malignant hypertension. A 
variety of antihypertensive 


regimens 
kept her moderately 


well-controlle: 


until February, 1959, when her dias 
tolic pressure rose to 140 mm. Hg 
There were no other new objectiy 
findings. Aldosterone determination 


was normal. She was hospitalized ani 


given and chlor 


12 hours. 


Inversine 2.5 mg. 
thiazide 500 mg. every 


On admission, her  electrocardi: 


graphic pattern was that of left vei 
tricular hypertrophy and her concen- 
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tration of potassium in serum and red 
blood cells normal. Note that 10 days 
later her serum potassium had fallen 
to 2.9 mEq. per L. whereas there is 
very little change in either the red 
blood cell potassium or the electrocar- 
diogr: am. On June 3, the serum potas- 
sium had risen to low normal but the 
red blood cell potassium had _ fallen 
considerably below normal and_ the 
electrocardiogram was characteristic of 
potassium depletion. 

Of the 52 additional subjects, 21 had 
normal serum and red blood cell con- 
centrations of potassium (Table 1). 
Four of these 21 had paroxysmal atrial 
tachveardia (P.A.T.) with block, four 
complex and one. atrial 
flutter. None had a final ventricular 
deflection characteristic of potassium 
depletion. 

Five had low serum and normal red 
blood cell concentrations of potassium 
(Table 2). None had _ electrocardio- 
graphic findings suggestive of potas- 
sium depletion. 

Eight had low serum and low red 
blood cell concentrations of potassium 
(Table 3). Five of these 8 had final 
deflections characteristic of potassium 
depletion. The sixth (M.W.) had car- 
diac failure of unknown cause with 
nonspecific ST-T findings. The seventh 
had either atrial flutter or P.A.T. with 
block. The last was recovering from 
diabetic acidosis. Although the elec- 
trocardiogram was regarded as show- 
ing nonspecific findings, the waves 
are those commonly seen in this illness 
which are quickly normalized by potas- 
sium or food containing potassium. 

Of the 2 with high serum and low 
red blood cell concentrations of potas- 
sium, one had P.A.T. with block and 
the other final deflections characteristic 
of potassium depletion. 

Of the 13 with normal serum and 
low red blood cell concentrations of 
potassium (Table 4), 9 had final de- 
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flections of potassium depletion. One 

(H.F.) had nonspecific findings and 
so that the apparent 1 
wave was not clearly separated from 
the succeeding P wave. One (F-.K. 
with tachveardia died after mitral 
valvotomy. One (].R.) had either atrial 
flutter or P.A.T. with block. One with 

high serum potassium had nephritis 
and nonspecific T findings that could 
be normalized repeatedly by small 
travenous infusions of potassium. 

That the concentration of potassium 
may correlate with electrocardiographi« 
signs of potassium depletion long be 
fore the serum concentration of potas 
sium drops is illustrated by the follow 
ing case that initiated the present 
study. 

T.R., a 56-vear-old woman, whos 
heart was normal in 1957, had a 
urethral caruncle removed on March 
10, 1959. Over the next 5 days, urinary 
output decreased and her abdomen be 
came distended and painful. She was 
admitted into Temple University Hos 
pital on March 15 and went into shock 
the following day. She was given 1.5 
mg. digoxin intramuscularly, 100 mg 
hydrocortisone intr: wwenously, an infu 
sion of norepinephrin st irted and sent 
to the operating room with a diagnosis 
of probable mesenteric thrombosis 
Gangrenous small bowel was resected 
After operation, intravenous glucose 
Amigen and 2 to 4 gm. potassium chi 
ride were given daily. 

Figure 2 shows the normal electri 
cardiogram on January 22, 1957. Atria! 
fibrillation was prese nt the d: iv after 
admission at which time her blood 
pressure was unobtainable. Two days 


after operation, the electrocardiogram 
was diagnostic of potassium depletion 
although the serum concentration ot 
potassium was normal. Increasing elec- 
trocardiographic evidence of potassium 
depletion appeared over the next 6 
days while the serum potassium 1 


tl 
Vi 
W 
} 
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mained within normal limits. Because 
the patient's clinical condition was ob- 
viously deteriorating, the red blood cell 
concentration — of potassium was an- 
March 24. It was 72.1 


mEq. per L., far below our lowest 


alyzed on 


limits of normal. Potassium chloride 
was increased to 8 gm. a day. In spite 
of this therapy, the serum potassium 
fell until March 30 when, for the first 
time, it was below normal. At this time, 
atrial tachycardia, previously intermit- 
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and without block as the concentration 
of potassium in the red blood cell 
dropped below normal while that of 
the serum remained at a high normal 
level. 

The exhibition of potassium pro- 
duced electrocardiographic changes to- 
wards the normal in those subjects who 
had low concentrations of potassium in 
the red blood cell. This was particu- 
larly striking in those with P.A.T. with 
block (Table 5), an arrhythmia which 


T.R. FEMALE 60 YRS. 
Mesenteric Thrombosis: operation 3/16/59- all of smal! bowel 
removed except for 93 cm. of jejunum post ligament of Treitz 


i 
date 1422/87 ¥16/S9 3/18/59 3/24/59 4/26/59 3/30/59 4/2/59 
Kserum 4.mEQ/L S.3 mEq/L 3.6 mEgh 26 mEqh 4.mEq/ 
Kroc 
Fig. 2 


tent, became constant. Potassium chlo- 
ride was increased to 16 gm. a day. 
Three days later, the electrocardiogram 
and serum potassium were normal. The 
red blood cell potassium done subse- 
quently was 89.1 mEq. per L. She was 
discharged free of detectable heart 
disease. 

Such a correlation is also illustrated 
by the following case (not included 
in the series) which was studied in 
association with Dr. William L. 
\\ inters. 

\ 33-year-old woman with uremia 
was subjected to dialysis by the arti- 
ficial kidney. Figure 3 shows the de- 
Vlopment of ventricular premature 
beats in bigeminus and P.A.T. with 


may or may not be associated with 
digitalis potassium 
depletion (Lown and Levine''). 
Discussion. In this study, final ven- 
tricular 
potassium depletion were found only 
in those with diminished concentra- 
tions of potassium in the red blood 
cell regardless of the concentration in 
the serum. Thus, of 15 such traces, 5 
had low, 9 normal and one a high 
serum concentration of potassium. 
There was, however, no quantitative 
correlation between the depression of 
the concentration of potassium in the 
red blood cell and the degree of elec- 
trocardiographic abnormality. These 
discrepancies can be at least partly 


intoxication and 


deflections characteristic of 
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L.S. 33 YRS. NEPHRITIS 
! | | | 


9:45 AM. - Before Diolysis - Kserum 5.7 - Krbc 


1:15 AM. LS Dialysis - Kserum 43mEq/L - Krbc 62.8mEq/ - ECG unchanged 


mou | 


4 
c. 1245 Kserum 48 - Krbc 85.6 


Fig. 3 


TABLE 5. -P.A.T. WITH BLOCK 


Vame 1 Response to kh 
72.1 
2. LS 85.6 
3. 87.6 
t. ched 
§. N.B 86.8 
6. H.F 91.1 
7 GW 
8. 102 
9 DW 96 


due to the fact that the potassium potassium depletion may be due 


content of red blood cells cannot be part to other factors. Kanosky, Sev 
predicted from its concentration in the and Soloff® were unable to correlat 


red blood cell or in the serum (Craige — electrocardiographic abnormalities w 
and Keitel', Keitel and Jones‘). Simi- — either the serum potassium or the qu: 


larly, differences in the ratio of losses _ tity of potassium removed in dogs su 


of water and potassium from plasma jected to dialysis with the artific 
in different clinical states can produce kidney, contrary to the findings 
concentrations of potassium in serum others (Rubin et al."4, Young a 
which have no relation to the potassium Daugherty'’). 

deficit. Nevertheless, the present study in 


It is also possible that the electro- cates that the electrocardiographic p:t- 
cardiographic findings attributed to tern of potassium depletion is freque:t- 


i 
} 
| 
| 
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ly associated with a low concentra 
tion of potassium in red blood cells 
It is remarkable that this 


Was although no 


association 
present attempts 
were made to obtain blood in the fast- 
ing state. Although the 
blood cell takes 


achieve potassium equilibrium (Solo 


normal red 


about 2 to 


mon'®), this is apparently not true for 
the red blood cell deficient in potas 
sium. Foods rich in potassium, such 
as bananas, raised the potassium con- 
centration of our chlorothiazide-treated 
patients to normal within 2 to 3 hours 
but this level was not sustained. Per- 
haps the spontaneously potassium-de 
pleted sick cardiac patient who requires 
hospitalization is practically the 
fasting state. 

Depletion of body potassium is usu 
ly associated with depletion of potas 
blood ( Keitel 
The relationship of potassium 
in red blood cells to that of the mve 


cardium is not known. This study sug 


sium in red cells and 


Jones” 


vests, however, that the concentration 
f potassium in red blood cells is be 
electrocardio 


low normal when the 


( raphic pattern is due to potassium de 
Such 
theretore be ot 


pletion. determinations may 


value in establishing 
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P.A.T. with block 


other complex arrhythmias which are 


the cause of and 
at times associated with potassium de- 
pletion. Such determinations may also 


be of 


associated with predominant cellular 


value in those clinical states 
deficits of potassium. Our unpublished 
that 


alone does not depress the potassium 


observations indicate digitalis 
concentration of red blood cells. Quini- 
dine can drop this concentration, as it 
does in vitro (Roldan and Martinez", 
Solomon! but this 
maintained. 


Conclusion. | ) 


effect is not 


Electrocardiographic 
manifestations of potassium depletion 
are associated with low concentrations 
ot potassium in red blood cells whether 
the serum potassium is low, normal or 
high. 

2) The extent of electrocardiographic 
abnormalities is not correlated with the 
degree of depression of the concentra 
tion of potassium in red blood cells. 

3) The concentration of potassium 
in red blood differentiate 
v.A.T. with block and other complex 
arrhythmias due to digitalis intoxica- 


cells may 


tion with potassium depletion from 
those due to intrinsic mvocardial dis- 


Case, 
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SUMMARIO IN INTERLINGUA 


Le Relation Inter le Configuration Electrocardiographic de Depletion de 
Kalium e le Concentration de Kalium in le Erythrocytos 


1. Manifestationes electrocardiographic de depletion de kalium es associate 
con basse concentrationes de kalium in le erythrocytos, sin reguardo a si le con 
centration de kalium in le sero es basse, normal, o alte. 

2. Le magnitude del anormalitates electrocardiographic non es correlationate 

con le grado de depression del concentration de kalium in le erythrocytos. 

3. Le concentration de kalium in le erythrocytos pote servir a differentiar inte: 
(1) tachycardia paroxysmal] atrial con bloco o altere complexe arrhythmias debite 
a intoxication per digitalis con de pletion de kalium e (2) arrhythmi: is debite a 
intrinsec morbo myocardial. 


SUMMARIO IN INTERLINGUA 
(See page 291 for original article 
Le Diagnoses in Cento Casos de Defectos Roentgenographic del Antro Gastric 


Es reportate le diagnoses pathologic de 100 consecutive casos con manifesta 
tiones roentgenographic de defectos del antro gastric. Le selection del casos 
esseva governate per solmente duo requirementos. Le prime esseva que un 
defecto del antro habeva essite observate roentgenographicamente, le secund 
que le diagnose final esseva obtenite al operation o in le examine post morte. 

Le methodo roentgenographic se provava characterisate per un altissime grad 
de accuratia. In le serie del presente reporto, illo nunquam disattendeva un 
malignitate quando un malignitate esseva presente. Un major discrepantia 
resultava del diagnose de malignitate in casos in que un benigne disordin« 
esseva presente. 


SUMMARIO IN INTERLINGUA 
(See page 337 for original article 


Pollution del Aere e Morbo Respiratori. Reporto Preliminari 


Esseva demonstrate un forte correlation inter le concentration medie de wi 
polluente del aere (sulfatos) e le incidentia de morbos respiratori in femina 
travaliante in cinque citates. Isto—in association con altere informationes 
suggere que le susceptibilitate pro commun morbos respiratori o le duration d 
illos es augmentate per le exposition a polluentes del aere mesurate in le form 
de sulfatos. 


THE DIAGNOSES IN 100 CASES WITH ROENTGENOGRAPHIC 
DEFECTS OF THE GASTRIC ANTRUM 


By CuHarces M. THompson, M.D. 
PROFESSOR OF MEDICINE AND HEAD OF SECTION OF GASTROENTEROLOGY, 
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PHILADELPHIA, 


INFLAMMATORY, ulcerative and neo- 
plastic disease is frequently seen in the 
distal portion of the stomach, more par- 
ticularly in the region of the antrum. 
In spite of clinical, roentgenographic, 
gastroscopic and cytologic studies, 
many defects in this area remain un- 
classified until pathologic examination 
is possible (Segal, Watson and Stein- 
hausen!® ), 

In the clinical approach one assumes 
many defects in this area are malig- 
nant until proven otherwise. However, 
benign conditions of the antrum such 
is spasm, gastritis, gastritis with be- 
nign ulceration, tumor, and 
pecific inflammatory disease or non- 


benign 


pecific granuloma, may produce sim- 
lating roentgenographic defects 
Arendt', Bank, Pearce and Gilmore’, 
Berni and Gibson®, Bucher®, Edwards 
nd Brown’, Flood*, Jenkinson and 
atteier'', Matzner, Raab and Spear’?, 
sgood!*, Pollard and Cooper", Ren- 
Ricketts, Kirsner and Palmer'®, 
Segal, Watson and _ Steinhausen’’, 
Vorhaus??). In addition to this, the 
ppearance of an intrinsic lesion of the 


PENNSYLVANIA 


antrum may be produced by pressure 


from extrinsic inflammatory or 


neo- 

plastic lesions (Auernig?, ‘Thompson 
and Rogers"! ). 

According to Schindler, the pars 


pvlorica or pyloric antrum is that por- 
tion of the stomach between the in- 
cisura angularis and the pylorus. At 
gastroscopy, it is the second of two 
distinct areas in the stomach separated 
by the musculus sphincter antri 
(Schindler'*). On  roentgenographic 
study, it is the area from the incisura 
on the lesser curvature to the pylorus 
(Robinson). Vigorous peristalsis is 
seen in this region during fluoroscopic 
examination. The antrum differs from 
the body of the stomach in being more 
tubular in shape. The musculature is 
more developed and correspondingly 
thicker than in the proximal portion of 
the stomach. The gland tubules of the 
antrum produce a scanty alkaline se- 
cretion, which is particularly rich in 
mucus. This mucous secretion, how- 
ever, is produced so slowly that its 
role in acid neutralization is questioned 
(Eusterman and Balfour‘ ). 
(61/291) 
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The antrum lies to the right of the 
midline and anterior to the head of 
the pancreas, inferior vena cava and 
the portal vein. The gastroepiploic and 
pancreatico-duodenal branches of the 
hepatic artery lie inferior to the pyloric 
antrum. The two layers of the greater 
omentum, separated from each other 
by the gastroepiploic vessels, are at- 
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nation (99 cases) or by operative inspection 
(Ll case were accepted for the report. The 
films of all cases were examined by one of 
us (H.H The actual study of the clinical 
aspects began when 100 consecutive cases 
with an unquestionable roentgenographic an 
tral defect and a tissue or operative diagnosis 
had been collected 

The essential purpose of the study was to 
evaluate the relative incidence of benign and 


malignant lesions causing antral defects 


ou rGQnr 


Incisura Cardiaca 
Cardia 

Incisura Angularis 
Pyloric Canal 
Pylorus 

Duodenal Cap 


Anatomic divisions of the stomach 


Fig 


tached to the anterior and lower por- 
tion (Gray'’, Somervell*’). The liver 
and right gastric artery lie over the 
upper portion of the antrum. 


Source of Material and Purpose of Study. 
The records of the Philadelphia General 
Hospital were reviewed for the period from 
November, 1949, to April, 1954. All cases in 
which an antral defect was reported were 
selected for further study. Only those in 
which a final diagnosis of the cause of the 
antral defect was achieved by tissue exami- 


There was no intention to minimize the in 
herent difficulties of diagnosis or to general 
ize principles of clinical management 


ROENTGENOGRAPHIC DIAGNOSIS. Tabl 
1 lists the roentgenographic diagnosis 
in each of the cases. The opinions are 
based upon a single examination ii 
some, and repeated examinations i) 
others. 


Findings suggesting carcinoma in 
cluded distortion of the mucosal pat 
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Thompson et ROENTGENOGRAPHK 
tern, marginal subtraction defects, un- 
usual rigidity or lack of distensibility 
of the area, and space-filling defects. 
In most instances the roentgenologist 
was reluctant to discard the possibility 
of malignancy if any single one of these 
findings was present 


TABLE 1 
Carcinoma of antrum yt 
Benign ulcer of antrum 99 
Extrinsic defect of antrum 10 
Gastritis of antrum 6 
“Pyloric obstruction’ 6 


Carcinoma of pancreas 


lhis conservatism on the part of the 
had the effect of in- 
creasing the number of predic ted ma 
lignant An ulcerating defect, 
to be considered benign, had to be 
totally exempt from any of the signs 
that might be associated with a malig- 
nant ulcer. 


roentgenologist 


lesions 


extrinsic 
smooth 


causes were suggested by 
subtractions on either 
ture without involvement of 
cous membrane. 


curVva- 


the mu- 


the antrum. 
particularly when proximal or distal 


Gastritis confined to 
ulcerations co-existed, was considered 
when mucosal irregularity and partial 
reduction of distensibility were pres- 
ent without any other luminal defects. 

The difficulties that are present in 
defining some causes of pyloric obstruc- 
tion are represented by the six (6) 
cases so designated in Table 1. 

PATHOLOGY. Table 2 lists the diag- 
noses Obtained by examination 
or operative finding (Segal, Watson 
and Steinhausen'’) in all of the cases 
reported (100). 

\imost a third of the were 
benign ulcers, but carcinoma showed 
the expected preponderance (43%). 
Gas' ritis, usually associated with an- 
tral thickening or hypertrophy, was 


tissue 


Cases 


DEFECTS OF THI 


GASTRIC ANTRUM 63293 
present in 11 cases, and in 5 of these 
there was, in addition, a benign ulcer 
on the lesser curvature of the stomach 
or in the first portion of the duodenum. 
In the other 6 cases no proximal or 
distal present. Extrinsic 
causes for antral defect, such as carci- 
the 
small group (3) of 


ulcer was 


noma of 


pancreas, constituted a 


the total number 
ot cases. 

In 8 cases, unusual causes produced 
antral 
the roentgenologist sus- 


roentgenographic evidence of 
disease. In 
pected a lesion but no pathology was 


found. 


TABLE 2 
Carcinoma of antrum 43 
Benign ulcer of antrum 3] 
Gastritis of antrum 1] 
Carcinoma of pancreas } 
Pancreatic rest of antrum l 
Tuberculosis or sarcoidosis 3 
Prolapsed gastric mucosa with gastritis 1 
Reticulum cell sarcoma l 
Carcinoma of gallbladder | 
Carcinoma of urinary bl idder 
No pathology found 


It is likely that a larger number of 
cases are seen in practice, demonstrat- 
ing roentgenographic deformities of the 
gastric antrum, wherein the findings 
are equivocal or are not discernible on 
repeated examination. These cases are 
usually not subjected to operation, and 
may represent temporary defects of a 
functional character in which no patho- 
logic alteration would be demonstrated. 

In Table 3. the with 
division by sex, and benign or malig- 


age groups, 
nant etiology, are listed. 

It is to be noted that there is no age 
limitation for either benign or malig- 
nant lesions. This has been shown for 
other anatomical sites in the stomach. 
In accordance with expectations, benign 
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disease occurred with greater frequency 
for both sex groups before the age of 
40. One malignant lesion appeared in 
a male prior to that age. A preponder- 
ance of benign lesions was seen in 
males between 40 and 50. After 50, the 
incidence of malignancy accelerated in 
both sex groups. Of 78 cases 50 years 
of age or above, 33 were benign and 
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These symptoms and findings wer 
not specific for a type of disease and 
were often present in both benign and 
malignant lesions. Nausea and epigas 
tric pain were about equal in the two 
groups. There was a high incidenc 
of anorexia and weight loss in both 
benign and malignant cases. Symptoms 
were thus of limited value in differ 


45 were malignant. ential diagnosis. Outlet obstruction 
TABLE 3 

Age Groups Benign Benign \alignant Malignant 

(Male (Femak Male (Female) 
90-35 l 0 0 0 
35-40 2 9 0 
10-45 6 2 2 
15-50 5 0) 0) 0 
50-55 2 { 
55-60 S 9 0 
60-65 7 
65-70 ] 2 7 2 
70-75 1 3 5 
75-80 } 0 5 
0 0 3 
37 14 34 15 


Total Malignant—49 
Total Benign —-5] 


The incidence of symptoms and find- 
ings, as based on the experience of this 
reported group, in the presence of an 
ulcerating, inflammatory or infiltrative 
lesion of the antrum, is shown in 


Table 4. 


TABLE 4.—SYMPTOMS AND FINDINGS 
IN DISEASES OF THE ANTRUM 


Malignant Benign 
Cases (49 Cases (51 
Epigastric pain 37 13 
Weight loss 1] 26 
Nausea 38 36 
Vomiting 
Retentive 25 10 
Nonretentive 1] 33 
Anorexia 28 18 
Change in bowel habit 20 } 
Melena 16 29 
Hematemesis 6 17 
Pyrosis 15 16 
Abdominal mass 13 l 


with benign disease could reproduc 
exactly the symptoms usually ascribed 
to malignant disease. 

Change in bowel habit, usually con- 
stipation, occurred more frequently in 
cases with malignant 
could be the result of factors such as 
anorexia, diminished food intake, inani- 
tion, vomiting and dehydration. Change 


disease. This 


in bowel habit is frequent enough to 
when either the 
stomach or pancreas is the site of ma- 
lignant disease (Thompson and Rog- 
ers*!), As reported in another series 
(Berkowitz et al.*), benign 
were associated with a higher inci- 
dence of massive hemorrhage. Pyrosis 
was seen with approximately equal in- 
cidence in the benign and malignant 
cases. An abdominal mass proved to bi 
malignant in all instances except in 


deserve emphasis 


lesi ns 


Thompson et al.: ROENTGENOGRAPHI 
one case in which tuberculosis of the 
antrum was found. 

LABORATORY FINDINGS IN DISEASE O} 
rHE ANTRUM. Table 5 lists some of the 
basic laboratory results in an unselected 


group of these cases. 


rABLE 5 


Malignant Benign 
Hemoglobin less than 10.0 gm. 23 y 


Hemoglobin greater than 


10.0 gm 92 12 
Free acid present 6 28 
Free acid absent 1] } 
Occult blood in stool 13 16 


Fig. 2.—Case l. 
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Anemia was seen in a large portion 
of the malignant group. Insidious blood 
loss, as manifested by occult blood in 
the stool, obviously had no differenti- 
ating value. The incidence of achlor- 
hydria in the malignant cases was al- 
most four times that in the benign 


Cases. 


Case Reports. Re presentative cases show 
ing a roentgenographic defect of the gastric 
divided into those that 


resulted from common, and those from un 


antrum could be 


common causes. The latter group would be 
important enough to be considered in the 
differential diagnosis of an individual case 
Representatives from both groups are sum 
marized in the following case reports 


A filling defect caused by carcinoma of the antrum is shown. 
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CASE 1. Carcinoma of Antrum. C.S., aged 
60, was a white man. This patient was 
admitted to the hospital with a one year 
history of epigastric pain. The pain, de 
scribed as dull and aching in nature, occurred 
3 hours after eating and was relieved by the 
ingestion of food or milk. The patient had 
noted soreness in the epigastrium upon aris- 
ing in the morning and gradual remission of 
discomfort after eating. More recently, the 
patient noted easy satiety and belching with 
frequent episodes of nausea without vomit 
ing. On physical examination, the abdomen 
was flat with voluntary muscle guarding and 
moderate tenderness to deep palpation in 
the epigastrium. A round right upper quad- 
rant mass that did not move with respiration 
was noted. The hemoglobin was 15.1 gm 
Gastric analysis showed 50 units of free acid 
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and a total of 63 units. There was a 4 plu 
occult blood in the stools A representative 


roentgenographic study is shown in Fig 

Gastroscopic examination reported a smoot! 
mass along the lesser curvature in the antrun 
On June 5, 1953, a laparotomy was performe: 
and a large tumor was found in the antra 
region of the stomach. There were metastas« 
to the liver and the pancreas. Microscopi 
examination revealed adenocarcinoma ot thi 
antrum 


COMMENT. This case presented wit} 
a rather typical history of peptic ulcer 
The hemogram and_ the presence of 
free acid were in keeping with a benig: 
lesion. However, the roentgenographi 
appearance of a shelt-like lesion an 


Fig. 3—Case 2. The roentgenographic appearance of antral stenosis could fit either 
a benign or a malignant lesion. 
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the presence of a large mass were sinis- 
ter findings. 


CASE 2. Benign Ulcer of Antrum. T E.. aged 
76, a Negro man. This patient was admitted 
for the first time in May, 1949, with a history 
of pains relieved by food and then constant 
pain which radiated into both 
upper quadrants of several days’ duration 
On the day befor 
vomited bright red blood and this was fol 


epigastri 


idmission — the patient 


lowed by loose black stools. An upper gastro- 
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no weight loss in the 3-year interval since 
1949. Physical examination revealed a_ soft 
abdomen with moderate tenderness in the 
mid-epigastrium. There was a_ black tarry 
material on the glove used for rectal exami- 
nation The patient developed congestive 
failure and, in spite of transfusions and 
therapy for failure, died on June 4, 1953 
Before death 


hemoglobin 6.6 gm., free acid 45 units and 


laboratory findings included 


total acid 82 units. Postmortem examination 


revealed a large pulmonary embolus in the 


A general irregularity of the antral mucosa without a shelf-like defect, 


suggested a benign inflammatory lesion 


intestinal series revealed a defect of the an- 
trim The 
could fit either a benign or malignant lesion 


roe ntgenographi appearance 
presenting only as antral stenosis. 

he patient refused operation and was dis 
charged on a modified Sippy regimen only 
to return one month later with epigastric 
pain and hematemesis. Again the patient re- 
fused operation and was discharged. The 
patient was followed in the medical clinic 
an remained asymptomatic until 3 days 
prior to his last admission on May 14, 1953, 
when he had an episode of hematemesis and 
peisistent epigastric pain. There had been 


right pulmonary artery, a penetrating ulcer 
on the lesser curvature of the antrum and 
adenoc arcinoma oft the prostate Microscopic 
examination revealed benign ulcer of the 
intrum 


COMMENT. Rhythmic pain here, the 
occurrence of massive hemorrhage, and 
the absence of any roentgenographic 
signs pointing to malignancy suggested 
a benign lesion. 

CASE 3. Benign Ulcer of Antrum with Gas- 
tritis. R.C., aged 71 was a Negro man. This 
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patient was admitted to the hospital in 
January, 1954, with a history of having had 
an episode of severe epigastric and left upper 
quadrant pain 5 months prior to admission. 
During this 5-month period the patient had 
noted progressive weight loss of 30 pounds, 
several incidences of black tarry stools, in- 
creasing weakness and dyspnea. The patient 
experienced recent easy satiety and nausea. 
The physical examination revealed an elderly 
Negro man in marked respiratory distress. 
There was extreme emaciation. The abdomen 
was negative except for a diffuse pulsation 
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bleeding. The antrum showed local congestion 
and hypertrophy of the mucosa. There was 
severe emphysema of the lungs, and dilata 
tion of all heart chambers. There was a 
arteriosclerotic aneurysm present in the ab 
dominal aorta. Microscopic examination — re 
vealed benign ulcer of antrum with antra 
gastritis 


COMMENT. The marked weight loss 
and weakness. the presence ot CaS\ 
malignancy 


satiety suggested — that 


might be present. 


Fig. 5.—Case 4. 


over the upper portion. Tarry material was 
noted on the glove. Laboratory examination 
revealed a hemoglobin of 7.6 gm. The roent- 
genographic appearance, as seen in Fig. 4, 
was not diagnostic of either a benign or a 
malignant lesion. However, a general irregu- 
larity of the mucosa in this region, without a 
shelf-like defect, suggested a benign inflam- 
matory lesion. 

The patient had a rapid downhill course 
with the development of bronchopneumonia 
and cardiac decompensation. He died one 
week after admission. 

The postmortem examination revealed an 
ulcer of the antrum with recent evidence of 


Exaggeration of the mucosal folds was suggestive of antral gastritis 


cAsE 4, Duodenal Ulcer with Gastritis 
Antrum. J.T., 
This patient was admitted with a history of 


aged 59, was a Negro m 


melana, hematemesis and syncope over a 
day period. A similar episode of mass 
bleeding occurred 5 years prior to admissi 
The patient was admitted in shock and aft 
stabilization, a gastrointestinal series dem 
strated duodenal irritability and a_ shallow 
ulcer in the posterior portion of the cap. 1 
antral region (Fig. 5) showed exaggerat 
of the mucosal folds which was felt to 1 
resent antral gastritis. 

A subtotal gastrectomy was carried out a 1 
at operation a duodenal ulcer was dem 


Che 


strate 
the 

reves 
antri 


nal 
The 
in t 
antr 
of 


asso 


. 
3 
° 
By: 
= 
I 
Ant? 
This 
wit! 
itl 
Wwe 
TI 
ho 
tri 
Cal 
tu 
me 
ml 
tri 


(Thompson et al.: ROENTGENOGRAPHK 


strated with local induration and edema of 


the antral mucosa. Microscopic examination 


revealed duodenal ulcer with 


gastritis of 
antrum 


COMMENT. Brisk upper gastrointesti- 
nal bleeding favored a benign lesion. 
The roentgenographic finding of an 
antral lesion with a benign ulcer either 
in the duodenum or proximal to the 
antrum, represented the high incidence 
of inflammatory lesions of the antrum in 
association with a nearby peptic ulcer. 
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examination revealed a dehydrated and emaci- 
ated white male. The abdomen was negative 
except for moderate resistance to palpation 
in the epigastrium. Laboratory examination 


revealed a hemoglobin of 14.3 gm. There was 


3 plus occult blood reaction in the stool 
Free acid of 39 units with a total of 59 
units was present toentgenogram revealed 
stenosis of the antrum with a small fleck sug 
gesting an ulcer on the lesser curvature sick 

Operation on April 15 
gastric ulcer on the 


1953, revealed a 
lesser curvature of the 
pars media and congestion and thic ke ning of 
antral mucosa. A cellophane bezoar was found 


I 6.—Case 5. Stenosis of the antrum in association with an ulcer on the lesser curvature sick 


asE 5. Gastric Ulcer with Gastritis of 
Antrum. |.M.. aged 78, was a white man. 
This patient was admitted in April, 1953, 
with a 6-months’ history of intermittent vom- 
There had been 
weight loss of 25 pounds during this period. 
The patient had been admitted to another 
hospital in August, 1952, and an upper gas- 


iting and epigastric pain 


trointestinal series was interpreted as showing 
carcinoma of the stomach. The patient con- 
tinued to lose weight and had _ recurrent 
melena. Three days prior to the present ad- 
mission the patient developed severe epigas- 


tri pain and intractable vomiting. Physical 


completely obstructing the duodenum. Micro- 
scopic examination revealed a benign gastric 
ulcer with local inflammatory changes in the 
antrum. 


COMMENT. Obstructive symptoms 
with severe weight loss favored a ma- 
lignant lesion. The presence of free 
acid was not evidence to decide in 
favor of a nonmalignant lesion. In cases 
with obstructive symptoms, patients 
were subjected to operation regardless 
of any clinical impression. 
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caAsE 6. Hypertrophic Gastritis with 
cosal Prolapse. |.F., aged 59, was a_ white 
man. This patient was admitted with the 
complaint of dull abdominal pain for a 4 
month period. The pain was often accom- 
panied by vomiting of undigested food occur 
ring from 5 minutes to 3 hours after ingestion. 
Moderate pyrosis was present. An ulcer regi- 


Mu 


men alleviated the symptoms. An upper gas- 
trointestinal series (Fig. 7) showed a 
stant defect in the pylorus with 
of the lumen and prolapse of 
the duodenum. 


con- 
narrowing 


mucosa imnto 
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However, mucosal prolapse and nai 
rowing of the antrum without ulcer di 
fect was present on roentgenographi 
examination, 

case 7. No Pathology Found. J.N., age 
white man. This patient 
mitted to the hospital with a 2-weeks’ histor 
of vomiting shortly after the 
solid foods. Vague epigastric 
ciated with the 


$1. was a Was a 


ingestion of 
pain 
previous 


Was ass 
ul 


excess W 


vomiting. No 


symptoms or history of alcoholic 


Fig. 7—Case 6 


An anterior Hofmeister type of subtotal 
gastrectomy was performed. The pylorus ad- 
mitted the index finger and, on sectioning, 
the muscle of the antrum showed thickening. 
Inflammatory changes were present within the 
antrum and the first and second portions of 
the duodenum. There was no evidence of 
ulcer. The mucosa of the distal antrum was 
loose and redundant. Microscopic 
tion showed mucosal inflammatory changes 
in the antrum and minimal hypertrophy of 
the muscle in this segment. 


examina- 


COMMENT. Symptomatology suggest- 
ed a peptic ulcer with obstruction. 


Prolapse of the pyloric mucosa into the duodenum caused a constant 
defect with narrowing of the 


lume n 


elicited. Physical examination and laborat 


study were all within normal limits. An up} 
gastrointestinal (Fig. 8) 


cosal prominence. 


Operation was performed and the stom 
was found to be entirely normal on gi! 
inspection. No tissue was removed for his 
logic examination. The patient was follow 
for 4 years with no recurrence of sympt 


seTies showed I 


COMMENT. It is possible that casws 
showing only minimal or moder: 
changes in the appearance of the 
tral mucosa may be subjected to op: 
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No pathology was found in this case demonstrating mucosal prominence in 


the region of the antrum 


tion even after thorough study and 
valuation, and that in some of these 
) pathology may be demonstrated. 


CASE 8. Carcinoma of Pancreas. C.M., aged 
was a white man. This patient was ad- 
tted with a 3-month history of progressive 
istipation, loss of appetite and regurgita- 
1 of small amounts of previously ingested 
d. The patient noted upper abdominal 
tress and aching pain on the left side of the 
lomen that radiated to the back. During 

period the patient had become progres- 
ely more jaundiced and the urine had 
ome dark brown as the stools became 


clay colored. Shortly before admission the 
patient stopped eating because of severe post- 
prandial pain. Physical examination revealed 
an elderly jaundiced male. An irregular hard 
mass was palpated in the epigastrium and 
thought to represent the left lobe of the 
liver. There was a fluid wave in the abdomen 
and 3 plus pitting edema of the lower ex- 
tremities. Laboratory studies revealed a hemo- 
globin of 10.6 gm. Alkaline phosphatase was 
20 Bodansky units; serum cholesterol was 124 
mg. per 100 ml. with 29% esters. Bilirubin 
was 19 mg. per 100 ml. Blood sugar was 75 
mg. per 100 ml. Lipase was 1.6 ml. Roent- 
genographic study (Fig. 9) showed altera- 
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Fig. 9.—Case 8. Carcinoma of the pancreas caused an alteration in the mucosa of the 
antrum with a space filling defect in the distal portion 


tion in the mucosa of the antrum with a 
space-filling defect in the distal portion. 

The patient had a rapidly downhill course 
and expired. Postmortem examination revealed 
600 ml. of cloudy bloody fluid in the peri- 
toneal cavity. There was a tumor in the 
head of the pancreas with compression of 
the duodenum with involvement of the peri- 
aortic nodes, adrenals and lungs. Microscopic 
examination revealed adenocarcinoma of the 
head of the pancreas with wide metastatic 
spread. 


COMMENT. Upper _ gastrointestinal 
symptoms in the presence of a filling 
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defect of the antrum with mucosal ir 
regularities suggested a primary gas 


tric lesion. The tendency for a lesion in 


the head of the pancreas to simulat: 
symptomatically and roentgenographic 


ally a primary lesion of the antrum 


is illustrated here. 


cASE 9. Tuberculosis of Antrum. I.J., age 
58, was a Negro woman. This patient w 
admitted with a history of 7 years of vagi 
epigastric discomfort and frequent attach 
of indigestion. She complained of fulln 
after eating and easy satiety which was r 
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A marked irregularity of the antral mucosa suggested a malignant infiltra- 


tion. This case represents an unusual case of tuberculosis of the gastric antrum. 


ed by a powdered medication prescribed 
her physician. Four years prior to admis- 
1 the patient began to vomit after eating. 

vomiting would relieve the epigastric 
tress. About 4 months prior to admission, 
experienced severe epigastric pain which 
ed for about 15 minutes after eating. The 
1 was followed by vomiting and hema- 
esis. There was melena for 2 days follow- 
the vomiting of blood. Immediately prior 
dmission the patient noted extreme weak- 

and weight loss. Physical examination 
iled an extremely emaciated woman ap- 
ring 15 to 20 years older than her stated 
The abdomen was diffusely tender and a 


4 to 5 cm. mass was palpated in the epigas- 
trium. The mass was freely movable and was 
thought to transmit pulsations of the aorta. 
Laboratory studies showed a hemoglobin of 
3.4 gm. and a white blood count of 20,100. 
Free acid was present. The gastrointestinal 
series (Fig. 10) shows marked irregularity 
of mucosa. 

Roentgenograms of the chest showed an 
infiltration in the right apex with possible cavi- 
tation. On December 14, 1950, the patient 
underwent a laparotomy. A mass lesion in 
the antrum had perforated posteriorly into 
the pancreas. The pathological specimen con- 
sisted of the distal portion of the stomach 
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Fig. 11.—Case 10. Urinary bladder metastasis distorted the antrum producing a 
long curve d ce tect 


where a small ulcer was found 2 cm. prox- 
imal to the pylorus on the greater curvature 
of the antrum. Microscopic examination re- 
vealed dense infiltration with plasma cells 
and lymphocytes. There were aggregates of 
epitheloid cells in the mucosa and submucosa 
with giant cells and caseation necrosis. 


COMMENT. The presence of an epi- 
gastric mass, anemia, inanition and 
severe weight loss suggested a malig- 
nant etiology. The roentgenographic 
appearance was that of a malignant in- 
filtration and surgical exploration was 
necessary. Tuberculosis of the antrum 
is a rare cause for roentgenographic 
defect of the antrum. 


cAsE 10. Squamous Cell Carcinoma 


Urinary Bladder with Metastases to Antrun 


S.D., aged 60, was a white woman. This p 
tient was admitted with urinary and fe« 
incontinence, nausea and vomiting of 2-week 
duration. She stated that she was well unt 
5 months prior to admission when she « 
perienced generalized weakness and a weig! 
loss of 31 pounds. On physical examinati 
there was fixation of the vaginal wall ar 
indurated adnexa. The cervix and vagin 
mucosa were normal. A firm annular ma 
was felt at 6 cm. on rectal examination. Cy 
toscopy demonstrated a large fixed mass « 
cupying the posterior wall of the bladd 
All routine laboratory studies were 
normal limits except urinalysis which show: 
many red and white cells. Barium ene 
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Irregularity of the antral mucosa was produced by an infiltrating 


malignant lymphoma. 


wed fixation of the rectosigmoid and dis- 
ement by an extrinsic mass. Metastatic 
teolytic lesions were found in the superior 
tus of the right pubis and in the eighth 

Upper gastrointestinal series is repre- 
ted by Fig. 11. The antrum was tapered 
showed no ability to distend past its 
portion. A_ satisfactory mucosal relief 
y was not available. However the long 
ed contour suggested an extrinsic defect. 
he patient developed obstructive symp- 
is and a gastroenterostomy was performed. 
yperation a neoplasm of the antrum was 
ated as well as a mass in the urinary 
der. The patient died 20. days after oper- 
n with a clinical diagnosis of carcinoma 


of the antrum with metastases to the pelvis. 
Postmortem examination revealed a primary 
neoplasm of the urinary bladder with tumor 
masses in the antrum, mesenteric lymph nodes 
and bone. Microscopic examination revealed 
squamous cell carcinoma of urinary bladder 
with secondary metastatic infiltration of the 
antrum, mesenteric lymph nodes and _ bone. 


COMMENT. Obstructive symptoms at 
the antrum were caused by a meta- 
static lesion. Two separate neoplasms 
were suspected at the time of abdomi- 
nal exploration. Necropsy proved a 
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metastatic lesion from the urinary blad- 
der causing compression of the antrum. 


CASE 11. Malignant Lymphoma of Antrum 
P.O., aged 41, was a white man. This pa- 
tient was admitted with the chief complaint 
of abdominal cramps and diarrhea of 5- 
weeks’ duration. Pain was felt in the mid- 
epigastric region and awakened the patient 
during the night. There were 8 to 9 liquid 
stools a dav. No blood or melena was noted 
A weight loss of 12 pounds attended the pres- 
ent illness. Temporary relief of symptoms 
was obtained from antacids paregoric 
The only pertinent physical finding was a 
definite sense of guarding and resistance in 
the epigastrium. No adenopathy was noted 
All laboratory findings were within normal 
limits. The upper gastrointestinal series is 
represented in Fig. 12 and shows an irregu 
larity of the antral mucosa. 

The patient underwent a subtotal gastric 
resection with a pre-operative diagnosis of 
adenocarcinoma of the stomach. Gross exami- 
nation revealed nodular thickening and in 
duration of the antrum with increase in the 
number and the hardness of the periaortic 
nodes. Microscopic examination revealed that 
the antrum was infiltrated with lymphoblast- 
like cells and a pathological diagnosis of ma- 
lignant lymphoma of the stomach was made 
The patient pursued a downhill course and 
died January 7, 1954. Postmortem examina- 
tion revealed diffuse lymphoblastoma involv- 
ing the lymph nodes, antrum, heart, lungs, 
kidney, spleen, pancreas, and both the large 
and small bowel. 


COMMENT. This case illustrates an 
uncommon neoplasm causing a filling 
defect in the antrum. There were no 
features that in any way would differ- 
entiate this from the more common 
epithelial cell malignancy 
the antrum. 

Discussion. From this study it is ob- 
vious that multiple unrelated disorders 
affect the gastric antrum. The require- 
ment of differentiation between be- 
nign and malignant lesions exists with 
each of them. 

Benign ulceration associated with in- 
flammatory reaction in the antrum rep- 
resented the largest number of cases 
presenting a difficult differential diag- 
nosis. However, the finding of an active 


involving 
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ulcer on the lesser curvature of the 
pars media or in the duodenum indi 
cated that an associated antral defect 
was benign in origin. 

The type of symptoms, the physica 
findings and the laboratory data asso 
ciated with lesions of the antrum were 
usually of minor differential value. 

The occurrence of brisk hemorrhag 
favored a benign lesion. Furthermor 
anemia in the benign group correlate: 
with the incidence of active hemor 
rhage and was responsive to blood 1 
placement. It is of interest to note that 
the hemoglobin value was more than 
10 gm. in nearly 50% of the malignant 
cases. Determination of free acid by 
intubation was a more reliable aid in 
that the absence of free acid suggested 
malignancy. Normal amounts of free 
acid however. did not exclude hh 
lignaney. 

In spite of a preponderance of m 
lignancy in patients past 50 vears ol 
age, a large number of lesions in this 
age group were benign. Of 75S cases 
with an antral defect in this group, 41 
had benign lesions. 

Reporting a series from a_ general 
city hospital, where the average cas 
is admitted for severe or advanced d 
ease, will tend to decrease the relativ: 
number of cases with benign ant 
defects. Patients with temporary dys 
tonia or spasm, hyperrugosity, anti 
muscle thickening, mucosal prolaps 
benign tumor, antral gastritis and ¢ 
tritis with ulcers in other regions o! 
the stomach or duodenum, might not 
be seen as frequently as ina repres« 
tative series outside of a general hos 
pital. 

The ancillary use of washings for 
foliated cells, gastroscopy and gastro 
scopic biopsy, not available this 
study, could support the rational pro 
posal of a period of observation ; id 
repeated study in selected cases. | 01 


those cases in whom operation canio 
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be the first choice because of other tion. The first, was that a roentgeno- 
( conditions, the inability of the roent- graphic defect of the antrum was ob- 
genographic method to report any sign served. The second, was that the final 
{ of malignancy after repeated examina- diagnosis was obtained by operation or 
tion should sustain a decision to fol- postmortem examination. 
low a medical regimen if obstruction The roentgenographic method gave 
is not present. a very high degree of accuracy. In this 
Summary. The pathologic diagnoses — series, it did not fail to predict malig- 
in LOO consecutive cases showing roent- nancy when malignancy was present. 
4 genographic defects of the antrum of \ major discrepancy was making the 
the stomach are reported. There were diagnosis of malignancy when a_be- 
only two requirements for their selec- —nign disorder was present. 
| ADDENDUM: = Since the preparation of this paper, (Sherman, R. S., Yen, Y. M., Bricoden, L., 
it nd Selby, H. M.: Am. J. Roent., 81, 582, 1959) reporting on 23 cases, (17 benign and 6 ‘a 
1 valignant) demonstrated the difficulties of the roentgencgraphic method in the etiological 
at iagnosis of prepyloric narrowing and pyloric obstruction. These findings were in keeping ‘ 
th our study and invariably patients with pyloric obstruction came to surgery regardless of 7 
t rocntge nolowic clias NOSIS 
in 
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Two simple histological methods are 
available to assign so-called “genetic 
sex’ to an individual: (1) The pres- 
ence or absence of a significant num- 
ber of sex chromatin masses in the 
oral mucosal smear ( Marberger, Boc- 
cabella and Nelson*, Moore and 
Barr?) and (2) the presence or ab- 
sence of “drumsticks” on the nuclei of 
the polymorphonuclears (PMNs) in 
the peripheral blood (Davidson and 
Smith’). Although some controversy 
exists as to the precise nature of these 
histological differences, they remain 
the most convenient method for as- 
signing sex and investigating prob- 
lems of intersexuality. 

A number of published studies have 
suggested that the incidence of inter- 
sexuality may be higher in the mentally 
retarded than in the normal popula- 
tion. Praeder et al." studied 336 boys 
with mild mental retardation by means 
of oral mucosal smears and found 8 
to have chromatin positive nuclear pat- 
terns. All 8 were regarded as examples 
of Klinefelter’s syndrome, although 
only 2 had reached puberty. This study 
estimated the incidence of intersexu- 


ality as manifested by chromatin posi 
tivity of oral smears as 2.2% in a popu 
lation of mentally retarded 
Ferguson-Smith?" in two 
studies of mentally retarded males 
found the incidence of chromatin posi 
tive nuclear patterns to be 4 in 325 
(1.2%) and 8 in 663 (1.2%). Thes« 
papers dealt primarily with the inci 
dence of intersexuality in institution 
alized mentally retarded males. Th 
present study concerns the incidenc 
of intersexuality in 461 institutionalized 
mentally retarded females. 


males 
separate 


Materials and Methods. The Graft 
State School is a large hospital and domici 
iary caring for mentally retarded patient 
of all ages in North Dakota. Although 
degrees of feeble-mindedness are represent 
the majority of the patients are severely 1 
tarded. Buccal mucosal smears were obtained 
in duplicate from 461 female patients wh« 
ages ranged from 2 to 76 years. The mucosa! 
scrapings were transferred to slides coat 
with Meyer’s albumin and immediately ir 
mersed in Papanicolaou fixative for 2 to 24 


hours. Slides were then stained with Cre 
echt violet following the outline of Greenblatt 
et al4A, screened under oil immersion a 
divided into male and female using a met! 
of sequential analysis adapted for this purposé 


®This study was supported by a grant from the United Fund of Grand Forks, North Dakota 
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Olmstead et al.: 


Olmstead!®). By this method slides are des- 
ignated male (chromatin negative) if less 
than 4% of the resting nuclei contain the 
sex. chromatin body and female (chromatin 
positive) if more than 20% of the resting 
nuclei contain the sex chromatin body. Be- 
iuse of the poor oral hygiene in these patients 
nany slides contained large numbers of bac- 
teria which interfered with adequate interpre- 
tation In these cases repeat slides - were 
taken until satisfactory specimens were ob- 
tained. Wiping the mouth with an antiseptic 
solution prior to taking the smear was suc- 
essful in some instances. Hydrolyzing the 
war in SN HCl for 20 to 25 minutes at 
room temperature as suggested by Klinger® 
eliminated the bacteria but, in our hands, 
storted the cells somewhat and was dis 
rded after a few trials 


Results. All 461 female mentally re- 
tarded patients were chromatin posi- 
tive and no instance of a discrepancy in 
the assignment of genetic sex and hos- 
pital sex was discovered. Early in the 

study 11 patients were pk iced in the 
male category on the basis of the se- 
quential analysis plan. However, these 
slides were of poor quality and when 
further slides were obtained without 
the use of Mever’s albumin and stained 
with Cresyl echt violet by a modifica- 
tion suggested by Moore’? the quality 
of the slides improved and all slides 
contained more than 20% chromatin 
bodies. Blood smears on these 11 pa- 
tients all showed significant numbers 
of “drumsticks” in the PMNs. 
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Discussion. The incidence of inter- 
sexuality in the general population as 
shown by discrepancies in the genetic 
sex determined by nuclear chromatin 
patterns and assigned sex is not known. 
Moore’s* interesting study of newborns 
failed to reveal an instance of chro- 
matin negativity in the oral mucosal 
smears of 1804 newborn girls although 
he found 5 instances of chromatin posi- 
tivity among 1911 newborn boys. 

Studies on male mentally retarded 
patients have revealed an incidence of 
intersexuality of between 1.2 and 2.2% 
The present study showed no intersex- 
uality in 461 mentally retarded females. 
Further. s: unpling may have revealed 
some examples of c hromatin ne gativity 
in the females of this study but it can 
be stated with 99.9% confidence that 
at least 98.5% of all females tested from 
this population will have more than 
20% chromatin bodies in the oral muco- 
sal smears.° 

Summary. Sex was assigned to 461 
mentally retarded females on the basis 
of the presence or absence of a sig- 
nificant number of chromatin bodies 
in oral mucosal smears. All 461 patients 
showed more than 20% sex chromatin 
bodies in the smears and were re- 
garded as females in agreement with 
the assigned hospital sex. 


lhis statement is based on the following formula 


Where n is the sample size (461 in this case ) 


. x is the confidence measured in per cent and 
y is the per cent of future cases tested. See discussion of one-sided distribution free 


limits in Bender, C. E.: Ann. Int. Med., 49, 852 


tolerance 
, 1958. 
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SUMMARIO IN INTERLINGUA 


Le Incidentia de Intersexualitate in Mentalmente Retardate Patientes Feminin. 
Judicate Super le Base del Stato del Chromatina Nuclear 


Le sexo de 461 mentalmente retardate patientes—classificate al hospital com 
femininas—esseva determinate secundo le presentia o absentia de un numer 
significative de corpores chromatinic in frottis de mucosa oral. Omne le 46! 
monstrava plus que 20% de corpores de chromatina de sexo in le frottis. — In 
omnes le sexo determinate secundo le mentionate methodo esseva ergo «ci 


accordo con le classification del hospital. 


SUMMARIO IN INTERLINGUA 
(See page 319 for original article 
Dialyse Peritoneal in Disfallimento Renal 


Dialyse peritoneal intermittente esseva usate in le tractamento de uremia in 9 
patientes con disfallimento renal. Cinque habeva acute reversibile disfalliment: 
renal, incluse 3 qui habeva diurese. Solmente 2 del 9 superviveva. Le uso ci 
intermittente dialyse brevi-periodic ha le avantage de simplicitate technic.  L 
moderne methodos exclude le hasardo de infectiones. Le solution dialvtic es 
facilemente obtenibile in forma sterile. Productos metabolic e kalium esseva 
removite proportionalmente con lor concentration in le sanguine, sed isto es ul 
plus lente methodo pro corriger le disturbationes chimic que le ren artificial 
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le question of whether the colloids 
of urine are involved in a significant 
way in the genesis of renal calculi is 
one which has been debated for many 
vears. The presence in calculi of an 
organic matrix (King and Bovce®) 
raised the possibility that this matrix 
might have a causative role in the ini- 
tiation and growth of the stone. Studies 
of the chemical composition of the 
matrix have been undertaken by Boyce 
and Silkint and have shown that the 
matrix has certain properties suggesting 
that it is a glycoprotein. It has been 
reported, however, to be low in sialic 
iid relative to the content of hexos- 
amine and hexose in comparison to 
other glycoproteins isolated from  se- 
rum and urine. 

The relation of the organic matrix 
to urine colloids has, in the present 
wor been investigated by making 
antivera against the insoluble organic 
matrix colloids which have been used 
to study the presence of soluble anti- 
gens which react with these antibodies 
in urine of normal individuals and pa- 
tien's recovering from poliomyelitis. 


more Middlesex, England. 


sent address: Department of Pathology, 


Medicine and Biological Chemistry, 


of Medicine, Chicago, Illinois 


Patients who have had severe polio- 
mvelitis several months to years pre- 
viously have usually developed urinary 
tract calculi within this time. There- 
fore it can be surmised that those who 
have not done so may be considered 
relatively unlikely to do so in the fu- 
ture. Thus the use of patients who are 
being rehabilitated from poliomyelitis 
allow the definition of two groups: 
those with stone and those unlikely to 
form stone even if stressed. 


Methods and Materials. stone MATRIX. A 
sample of stone matrix was kindly supplied 
by Dr. W. H. Boyce. It had been prepared 
from calcigerous calculi as previously de- 
scribed (Boyce and Garvey?) by decalcifica- 
tion with a formalin solution of the tetra- 
sodium salt of ethylenediaminetetraacetate at 
pH 7.8, followed by dialysis, concentration by 
ultrafiltration and lyophilization. Of the origi- 
nal weight of the calculus, 3.2% was recovered 
as organic matrix. Table 1 gives the informa- 
tion available on the sample employed. We 
are indebted to Dr. Boyce for this informa- 
tion. 

PRODUCTION OF ANTIBODIES TO THE STONE 
MATRIX. Antibodies were produced against 
the organic stone matrix in two white albino 
rabbits. 7 to 8 months old. by administering 


Royal National Orthopaedic Hospital, Stan- 
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intramuscularly for 5 successive weeks a fine 
suspension of the matrix in 0.9% saline. No 
adjuvant was employed. At the end of the 
seventh week the rabbits were bled to death 
by cardiac puncture, the sera separated and 
immediately frozen. One of the rabbits 
(Rabbit A) was injected with a total of 100 
mg. and the other (Rabbit B) with 25 mg 
of matrix. 


TABLE 1.-PERCENTAGE COMPOSITION 
OF ORGANIC CALCIGEROUS STONE 
MATRIX 


Protein 64.3 
Hexose 9.6 
Hexosamine 9 
Bound water 10.9 
Ash 13.1 
Sialic acid low 
Hexuroni« id low 
® Calcium in ash 28.7 
®@ Phosphorus in ash 13.0 


DEMONSTRATION OF ANTIBODY TO THI 
STONE MATRIX. The presence in the antisera 
of antibodies against the insoluble matrix 
was demonstrated by a measurement of the 


protein specifically combined with the matrix 


in a standard immunologic technique. Increas- 


ing amounts of matrix (0.125 to 4.0 mg. 
suspended in 0.9% saline, were treated with 


1 ml. of pre-centrifuged rabbit antiserum. A 
control series of similar matrix suspensions 
was treated with 1 ml. portions of normal 
rabbit serum. The final reacting volume in 
each tube was 4 ml. The tubes were incubated 
at 37° C. for 3 hours, during which time 


they were inverted every 30 minutes. They 


were then incubated over night at 4° C. 
Each tube was then centrifuged for 15 min- 
utes at 3000 RPM, the supernatant fluids 
decanted off and the residues washed three 
times with 0.9% saline. The washed residues 
were then suspended in 0.5 ml. of 0.1 N 


NaOH. To each tube was added 4 ml. of th 


copper reagent of Lowry et al.8, and 0.4 ml. 
of the diluted phenol reagent. After mixing 
and centrifuging off the insoluble matrix, 
optical densites were read on the supernatant 
fluids in a Coleman photoelectric colorimeter 
at a wavelength of 560 my after 15 minutes. 
Quantitation of the procedure was obtained 
by using a curve derived from the Lowry 


method using crystalline albumin. 


TEST FOR PRESENCE OF SOLUBLE ANTIGENS. 
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Qualitative precipitin tests were carried o 
by layering 0.2 ml. of the antigen solutic 
over 0.2 ml. of matrix antibody and exami 
ing, after an initial incubation at 34° C. f 
30 minutes, for the presence of a precipit 
tion ring. Qualitative precipitin reactions we 
carried out in which various urinary colloi 
were used as sources of the antigens and t 
stronger rabbit antiserum (Rabbit A 
source of the antibody. The several sour 
ot antigen included total colloids tre 
t patient with renal calculi following poli 
mvelitis; a fraction of uromucoid ( Boves 
Swanson®) from a patient with stones a 
urine colloid fractions obtained from t 
urines of 3 subjects. One urine used wa 
bulk collection from normal males and 
other 2 from patients recovering trom pol 
mvelitis, one of whom was actively formi 
renal calculi. Each urine was fractionated 
chromatography on columns of diethylami: 
ethyl cellulose by a modification of the p1 
cedure of Sober and Peterson!® as deseril 
previously (Anderson, Lepper and Winzler 
Some properties of these fractions have bh: 
reported in another communication! 

Since the various urine colloids and fi 
tions thereof reacted with the antisera 
following procedure was therefore develo; 
to determine quantitatively the level of 
intigen in 24-hour urine specimens 

Any sediment in the cold 24-hour w 
specimen was dispersed and about 5 
was removed and incubated at 37° C 
15 minutes to redissolve any material t 
might have come out of solution during st 
ige at 4° C. This urine sample was 
filtered through Whatman Number 50 f 
paper 

For each urine sample 3 precipitin t 
were set up as follows 


2 
Filtered urine (ml. ) 10 1.0 
Normal rabbit serum (ml. ) 0.2 O ) 
Matrix antiserum (ml 
(Rabbit A) 0 0.2 


Before use both sera were rendered 


pletely clear by centrifuging for 15 minutes 


at 3000 RPM. After the above additions 


contents of each tube were mixed and 


tubes incubated at 37° C. for 2 how 
preliminary experiment indicated that by 
time the antigen-antibody reaction had 


to completion and the usual overnight 
bation at 4° C. 
tubes were then centrifuged for 15 minutes 


was therefore omitted. T! 
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with 3 ml. of 0.9% saline, the precipitates 
being distributed and then centrifuged down Dee - 
each time To the washed residues was then togri iphy on DE AE “Ce ‘lulose ot the 
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it 3000 RPM, and the supernatant fluids body protein as the antiserum from 
iscarded. The residues were washed twice Rabbit \ 


All the fractions obtained by chroma- 


idded 0.5 ml. of 0.1 N NaOH and the pro- urine colloids from normal urine and 


tein content determined by the Lowry meth urine trom poliomyelitis patients with 


dl alS ce bed abo 
= ain and without stones ( Anderson, L epper 
Results. The results obtained, on re- and Winzler') were tested by the qual- 


acting the organic matrix against the _ itative precipitin reaction against the 


Reaction between Rabbit A Antiserum and 
Stone Motrix 


2000 
Robbit A 
Antiserum to 
motrix 
|!000F 
E 
> 
2 
1200r 
~ 
3 Normal rabbit 
800r serum 
+ 
400fF 
4 
0 | 2 3 4 
Organic stone matrix (mg_) 
I 1.—Comparison of amount of protein (expressed as albumin equivalents) precipitated 


when specific rabbit antimatrix antiserum was added to varying amounts of organic matrix 
from renal calculi with that obtained when serum from unimmunized animals was added 
to similar amounts of matrix 


serum from Rabbit A by the method Rabbit A matrix antiserum. In each 
described, are shown in Fig. 1. It is urine only fractions | to 8 gave a posi- 
clearly evident that antibody was pres- _ tive reaction, the strongest tests being 
ent in this serum and that it was specifi- given by fractions 5 and 6. In the case 
cally adsorbed to the insoluble matrix, of the normal urine, the fractions re- 
| ml. of antiserum containing at least acting strongest contained predomi- 
1.043 mg. of antibody protein. A simi- nantly 8-globulin components as judg- 
lar experiment reve aled that the serum ed by paper electrophoresis at pH 8.6. 
obtained from the rabbit injected with W ith the fractions from the 2 urines 
the smallest amount of matrix, Rabbit from poliomyelitis patients, strong re- 
B, contained about half as much anti- actions were also obtained with a- 
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globulin (fractions 1 and 2) as well as 
8-globulin components, but only feeble 
reactions were obtained with the trac- 
tions which components 
with the mobilities of a-globulin and 
albumin. 


contained 


The qualitative precipitin reactions 
between the matrix antiserum and hu- 
albumin, 


human 
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same urine. Equal amounts of both 
fractions 5 and 6 were combined, dis 
solved in 0.9% saline, and centrifuged 
The supernatant fluid was used for the 
quantitative antigen determination. In 
creasing amounts of each colloid, in 
0.9% saline, were incubated at 37° ¢ 


\ third and 


for 2 hours with 0.2 ml. 


man serum serum fourth series, using normal rabbit sé 
Precipitin Reaction between Matrix 
Antiserum and Urine Colloids 
80 
E 
o 2 © Urine colloids before fractionation 
ao A 
cw Urine colloid fractions C and D 
° 
a 200- Normal rabbit 
4 serum control 
a) 
0 200 400 600 800 1000 
Urine colloid (y) 
Fig. 2—Amount of protein (expressed as albumin equivalents) precipitated when spe 


rabbit antimatrix antiserum was added to unfractionated urine colloids and fractions ( 


(5 4 


6, respectively in text) and serum from unimmunized rabbits was added to unf 


tionated colloids 


orosomucoid, human serum a-globulin, 
and a “glycoprotein fraction” from nor- 
mal urine (benzoic acid adsorbed frac- 
tion, Anderson and Maclagan, 1955) 
were all negative. 

A quantitative precipitin reaction 
was carried out using the total unfrac- 
tionated colloids from the urine from 
the poliomyelitis patient with a calcu- 
lus. A similar reaction was carried out 
using fractions 5 and 6 obtained from 
the DEAE-cellulose column from the 


The subs 

quent procedure was identical to that 
used for the reaction between matrix 
and matrix antiserum described abov 

except that the final centrifugation afte 
color development was omitted. 
results obtained are shown in Fig 

It is clear that at least 2, and probally 
more, antigens capable of reacting with 
antibodies to the 


rum, served as controls. 


insoluble organic 


matrix occur in a soluble form in uri 
The qualitative precipitin reaction 
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between the matrix antiserum from 
Rabbit A and the uromucoid fraction 
of Boyce and Swanson*® from a patient 
with renal stones was strongly positive, 
as were the reactions with the total 
urine colloids from 2 other patients 
with renal calculi. Reactions with the 
urine colloids from 2 patients not suf- 
fering from renal calculi were either 
negative or only feebly positive. Feeble 
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urine antigen and AB refers to the anti- 
body prepared in Rabbit A against the 
organic matrix of urinary calculi. 

No obvious relation between the 
amount of antigen antibody precipi- 
tate and the duration since the acute 
phase of the disease was evident. There 
was, however, a positive correlation 
between urine volume and the quan- 
tity both in normal individuals and in 


24 hour Urine Levels of Matrix (Antigen + Antibody) 


240 
1= Proteinuria 
> 
2 200+ ‘ 
3 
E 
@ 
§ 
120) 
a§ 
+ 
23 80F Fe A 
i 
1- 
Ao 
20+ F ge 
Poliomyelitis Pathological (misc ) 
Stone free Stone-formers 
Averages i680 676 468 he 


Fig. 3 


Amount of protein (expressed as albumin equivalents) precipitated by rabbit anti- 


trix antiserum from 24-hour urine specimens collected from patients free of disease; with 
onic residua of poliomyelitis with and without renal calculi, and other chronic diseases. 


positive reactions were also obtained 
from native urines, both normal and 
p:thological. From these results it ap- 
peared that a quantitative difference in 
the levels of this antigen might be 
di monstrable in urine from stone-form- 
ins and stone-free patients. Therefore 
th quantitative procedure was applied 
to a series of normal and pathological 
wines with the results shown in Fig. 
3 which gives the mg. (AG + AB) per 


hours, where AG refers to the soluble 


patients who had had_ poliomyelitis. 
This is shown in Fig. 4. 

A positive correlation, shown in Fig. 
5, was also found between the levels 
of urinary antigen and the calcium 
binding abilities of the 24-hour urine 
colloids. Details of the latter method 
are presented elsewhere ( Anderson, 
Lepper and Winzler' ). 

THE PRESENCE OF MATRIX ANTIGEN IN 
HUMAN SERUM AND BONE MATRIX. Two 
protein fractions from normal serum 


« 
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Relationship between Urinary Matrix Antigen Levels 
and Urine Volume 


r @Normoal 
Poliomyelitis (stone free) 223.0 
ISOF 4 Poliomyelitis (stone-formers) 
160+ Paraplegic (Bladder stone) 
® Poth (Misc) 
= 
5 
+ 
a 
A 
= 60r 
40F 
<4 
q A a, 
= 20t , 


500 1000 2000 2500 3000 3500 4000 


24-hour Urine Volume (mi ) 
Fig. 4.—Amount of protein (expressed as albumin equivalents) precipitated by rabbit 


matrix antiserum from 24-hour urine specimens of differing volumes 


Relationship between Colcium Binding ond Level of 
Matrix (Antigen+ Antibody) in 24 hour Urine Specimens 


i60r Norma! 
4 Stone-formers 
o 
140 5 Stone- free 
2 ® Pathological (misc) 
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Fig. 5.—Relationship of amount of protein (expressed as albumin equivalents) precipitat: 
from 24-hour urine specimens by rabbit antimatrix antiserum to the calcium binding proper 
of the same urine. 
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were tested in the qualitative precipitin 
test against the matrix antiserum. Both 
had been prepared by ammonium sul- 
phate fractionation. One fraction, 
which contained mainly albumin and 
8-globulin, gave a slight positive reac- 
tion. A stronger positive reaction oc- 
curred with the other fraction which 
contained and £-globulins. 

Three colloid fractions prepared 
from bone were investigated (King and 
Bovce’). A soluble “collagen” fraction 
from compact bone gave no reaction. 
It was also found impossible to adsorb 
out the matrix antibodies with either 
membranous bone matrix or compact 
(long bone ) matrix. 

Discussion. The discovery by Boyce 
and co-workers?" that the organic 
matrix of renal calculi is composed of 
protein, carbohydrate (mainly galac- 
tose and hexosamine) and sulphate, 
with insignificant amounts of uronic 
and sialic acids, distinguishes it from 
the urine or serum glycoproteins so far 
examined. It must also be free of sig- 
nificant amounts of all the known acid 
mucopolysaccharides except kerato- 
sulphate, a mucopolysaccharide which 
contains equimol: ir amounts of acetyl- 
glucosamine, galactose and sulphate 
but no uronic "acid (Meyer, Hoffman 
and Linker®). The marked difference 
between the composition of the stone 
matrix and the known bacterial poly- 
succharides would indicate the matrix 
is not of bacterial origin (King and 
Boyce® ). 

Some part of the organic matrix is 
evidently antigenic in rabbits and stim- 
ulates antibodies with which soluble 
antigens in urine can react. From the 
characteristics of the quantitative pre- 
cipitin curves between the matrix anti- 
scrum and the urine colloids (Fig. 2) 
it appears that at least 2 matrix anti- 
gens and 2 soluble urine antigens are 
involved. Neither of these soluble anti- 
gens can yet be identified with any 
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known homogeneous serum or urine 
colloid. 

Soluble antigens reacting with matrix 
antibodies were present in every native 
urine examined (Fig. higher than 
normal amounts generally being found 
in the urines of poliomyelitis patients. 
There was no quanti: itive difference 
between the urines of stone-free and 
stone-forming poliomyelitis patients. 
Urine from a patient with paraplegia 
due to vertebral fracture showed the 
highest level of urine matrix antigen. 
This patient had been bed-ridden for 
6 months and was forming bladder 
stones at the time of urine collection. 
Short periods of bed rest (up to 6 
weeks) among patients not suffering 
from poliomyelitis did not affect urine 
antigen levels (3 patients) although 
one patient who had been bed-ridden 
for 6 months with chronic osteomyelitis 
showed a ee somewhat above nor- 
mal ( Fig. The differentiation be- 
tween the duly urine output volume 
and daily antigen excretion of the 
poliomyelitis patients and the other 
subjects was almost complete, as seen 
by the distribution of values above and 
below the dotted dividing line of Fig. 

The reason for dependence of the 
urine antigen levels on urine output is 
obscure. 

No qualitative precipitin reactions 
could be detected between the matrix 
antiserum and sera from two poliomye- 
litis patients, one of whom was a stone- 
former, although both were excreting 
large amounts of matrix antigen. Faint 
precipitin reactions were obtained 
from two normal serum protein frac- 
tions isolated by ammonium sulphate 
fractionation both of which contained 
a B-globulin component. As mentioned 
above, precipitin reactions with other 
fractions from normal serum (albumin, 
orosomucoid, a-globulins) were all 
negative. It is evident that if the matrix 
antigen is present at all in serum the 
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quantity must be very small and prob- 
ably much less than 1 mg. per 100 ml., 
as judged by the sensitivity shown in 
Fig. 2 where, in poliomyelitis urine 
fractions 5 6, 10 »g. per ml. of the 
crude fraction could be detected. A 
soluble collagen extract gave a nega- 
tive precipitin reaction with matrix 
antisera. It was also found impossible 
to adsorb out the matrix antibodies 
with either membranous bone matrix 
or compact bone matrix. No conclu- 
sions can therefore be drawn as to the 
origin of the antigenic material in the 
stone matrix. Although the high cal- 
cium binding abilities shown by the 
urine colloids from poliomyelitis pa- 
tients are not specific for this disease 
(Anderson, Lepper and Winzler') the 
evidence presented in this paper would 
indicate that abnormal amounts of 
urinary colloids reacting with anti- 
bodies to stone matrix are present in 
poliomyelitis and other stone-forming 
conditions. The fundamental mechan- 
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ism involved in’ calculus formation 
however, remains unknown since this 
level was elevated in both stone-free 
and stone-forming patients. 

Summary. |. Antibodies have been 
produced in rabbits against some com 
ponents of the insoluble organic matrix 
of calcigerous renal calculi 

Immunochemical evidence indi 
cated the presence of soluble forms of 
this antigenic Component mainly in thi 
8-globulin fraction of normal and polio 
mvelitis urine colloids. They were alse 
present mn the a-globulin components 
of the poliomyelitis urine colloids 

3. A method developed to determin 
the level of this antigenic material in 
native urine revealed a specific eleva 
tion above normal in a series of urine 
from poliomyelitis patients. This leve 
bore a positive correlation to the daily 
urine output volume and the calciun 
binding abilitv of the urine colloids. 

t. | he significance of these finding 


is clis¢ ussed 
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PERITONEAL DIALYSIS IN RENAL FAILURE 
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; rom Medical Service, Gorgas Hospital, Canal Zone 
| AnriiciaL dialysis is frequently in the management of these cases in 
needed in the treatment of acute renal whom acute renal failure was reversible 
failure. The artificial kidney is a well within 2 to 3 weeks 
\ known and efficient method of dialvsis 
Material and Methods. The it al dik 
but this apparatus requires a trained terial and Methods. The peritoneal dia 
Ivsis solution was composed to control danger- 
eam to operate it and is not always — .).. hyperpotassemia and uremia occurring in | 


iailable. The continuous type of peri- renal failure Its composition is shown in 


toneal lavage was first attempted clin- fable 1 All necessary fluids are availabk 
ically in 1923. but onlv rare successes commercially in sterile containers. In the first 


ses. only 100 ml. of 5% sodium | . 
» Cast ) id Odili 
vere achieved due to inherent defects 

bonate were used: in the remaining 6 cases, 


n the method (Fine, Frank and Selig- 150 ml. of 7.5 


5% sodium bicarbonate solution 


nan’, O'Dell, Ferris and Power>). The bicarbonate content was thus raised from 
Later, in 1951. Grollman, Turner and 29 mEq. per L. to 42 mEq. per L. Neith 
\icLean introduced intermittent  peri- solution produced very marked peritonea 


reaction 

meal dialysis in nephrectomized ani- 
an autoclaved polyethylene tube from a stand 
ch simpler technically*. Because — ard intravenous set into the peritoneal cavity. 
lectrolvte equilibrium was reached be- small perforations (1/16") 
made with a leather punch for a distance of 
18” to 24” in the portion of the tube placed 


in the peritoneal cavity. Larger holes are not 


ials, and found this method to be 


tween blood and the dialysing fluid in 
proximately 2 hours, it was a rela- 
vel) efficient method. In 1959, Doolon used as these will allow omentum to enter 
al, applied this procedure clinically — and block the tub: 
ith effective results”. A regular paracentesis trocar is inserted 


This report will present experiences through lower the 
ireaded through for a distance of 24” and 
patients with prolonged oliguria. The — the trocar withdrawn. A surgical incision is 
st 3 patients were treated at Letter- too large and allows considerable leakage. 


in Army Hospital, San Francisco \fter introduction, the tube is not removed 
during the multiple dialyses 


(alifornia, and the remaining 6 were 


Prior to introducing the solution into the 
: ated in Panama. Intermittent peri- pe ritoneal cavity, a 50 ml. ampoule of sodium 


neal dialysis Was apparently useful bicarbonate is added to each of the 3 liter 
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bottles. These bottles are then run in serially 
and allowed to mix in the peritoneal cavity. 
After allowing 2 hours for the fluid to reach 
equilibrium with the blood, the tubing from 
peritoneal cavity to bottle is lowered and 
the fluid drained by gravity. Since the dialyz- 
ing fluid has an osmolarity higher than that 
of the blood, more fluid will usually be re- 
moved than was introduced. 

The medical management of acute renal 
failure is well established and the same prin- 
ciples are followed during peritoneal lavage. 
Fluid and electrolytes are restricted. Sugar is 
supplied by vein although additional sugar 
is absorbed from the dialysis fluid. A normo- 
cytic anemia always develops but is well tol- 
erated by the patient. Transfusions are rarely 
needed and they may introduce an element 
of danger from the potassium in aged donor 


blood. 
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She had 5 intermittent peritoneal lavages 
within a 3-day period, the last 2 being per 
formed after diuresis. Following the first 
dialysis, she became rational and there ox 
curred improvement in cardiac status. The 
patient made a rapid recovery. 

CASE 2. This 24-year-old man had anorexia 


nausea, weakness and anemia sufficient to 


merit admission to the hospital on September 
25, 1953. He had a past history of scarlet 
fever at the age of 14 and intermittent expo 
sure to a cleaning solvent, carbon tetrachlo 
ride, during the preceding month. The initial 
laboratory data were hemoglobin 6.2) gm 
per 100 ml.; erythrocytes, 2.1 million per 
c.mm hematocrit, 20%: sedimentation rate 
(Westergren) 20 mm. after one hour; blood 
urea, 59 mg. per 100 ml.; creatinine, 11 mg 
per 100 ml.; uric acid, 6.4 mg. per 100 ml 


serum potassium, 5.2 mEq. per L., and on 


TABLE 1—COMPOSITION OF DIALYSIS SOLUTION 


Solution Volume 
5% Glucose in Water 1000 
5% Glucose in Normal Saline 1000 
Normal Saline L000 
NaHCO, 7.5% 150 
Total 3150 


Composition per Liter 


The first 3 cases had sodium bicarbonate 74% 


added to the 3000 ml. 


Case Reports. case 1. A 26-year-old woman 
in the fifth month of pregnancy was ad- 
mitted to the hospital on January 6, 1953, 
because of toxemia of pregnancy and during 
the next 44 days was treated conservatively 
until spontaneous delivery occurred on Feb- 
ruary 19, 1953. There was no excessive blood 
loss and the non-viable fetus weighed 2 lb., 
7 oz. Prior to labor, the patient was lethargic 
and afterwards she became more stuporous 
until coma appeared. The second day after 
delivery, she had a scanty urinary output 
with a blood urea nitrogen of 93 mg. pet 
100 ml., hemoglobin 9.9 gm. and _ bilirubin 
5.5 mg. per 100 ml. Hyperkalemia rapidly 
developed with a precordial friction rub and 
electrocardiographic changes indicated a po- 
tassium level of 8.5 mEq. per L. Intravenous 
glucose was given to reduce the potassium 
level and to allow time for peritoneal dialysis. 


Electrolyte/mEq. L 
— Glucose 
Na Cl HCO gm./L 


50 
154 154 50 
154 154 
123 123 
13] 308 123 100 
136 he) 42 32 


solution in 100 ml 


urinalysis a specific gravity of 1.015, 3 
albumin, red blood cells and casts. He wa 
given 1000 ml. whole blood intravenously 
During the first week no record was made ot! 
the urinary output but thereafter his 21 
hour urinary output varied from 300 to 52 
ml. until October 13, when the outp 
dropped to 150 ml. and never again exceed 
this figure. During this period he had repeaté 
vomiting in amounts from 200 ml. to 2000 ml 
necessitating supplemental intravenous gh 
cose and blood transfusions. Blood chemist! 
on October 14, showed the blood urea nitr 


gen to be 180 mg. per 100 ml.; creatinine: 
99 


5 mg. per 100 ml, serum potassium, 8 
mEq. per L.: CO.-combining power, 13 mE: 
per L.; serum sodium, 146 mEq. per | 
chloride, 95 mEq. per L. During the inter 
from October 14 to October 31, this patie: 
had 36 intermittent peritoneal lavages wit 


Bl 
10 
he 
di: 
in 
to 
l 
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condition, the 
100 ml. but 


of blood was also given because the 


improvement his clinical 


BUN decreased to 75 
1000 ml 


in 


mie per 


hemoglobin fell to 3.3 gm. per 100 ml. The 
dialysate was cultured once daily and _ re- 
mained | sterile Because of abdominal pain 


and the diagnosis of chronic nephritis, the peri- 


toneal lavage was stopped, Thereafter the 
BUN and serum potassium rose steadily to 
180 mg. per 100 ml. and 8.3 mEq. per L., 
respectively He now had convulsive seizures 


ind died suddenly on November 3. This pa- 
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made. The urine showed a specific gravity 
1.012, 24+ albumin, numerous red blood cells 
and casts. Oliguria was noted on November 


14 and continued throughout the illness until 


death occurred on December 7. The initial 
laboratory data were: BUN, 128 mg. per 100 
ml.; creatinine, 20.5 mg. per 100 ml.; serum 
potassium, 8.6 mEq. per L.; serum sodium, 
138 mEq. per L.; chloride, 102 mEq. per 
L.; CO.-combining power, 13 mEq. per L.; 


hemoglobin, 9.6 gm. per 100 ml.; hematocrit, 
21%. He appeared critically ill on November 


rABLE 2 DATA ON ENTRACTION OF POTASSIUM AND UREA 
Gm Gm. Urea a 
Day of Serum Potassium Gm. Urea _ Per Liter 
Dialysis Dialysate Potassium Extracted BUN Extracted Dialysate 

] 9.45 5.5 1.9 ISO 94 9 °.6 

6.25 7.0 158 20.5 

6 20 6.9 168 18.4 3.0 
6.20 6.6 150 91.8 
5 6.20 6.5 1.1 169 21.5 6 

6 6.20 6.8 127 1.0 34 

7 6.20 6.8 1.2 112 23.7 3.5 : 

6.20 6.0 1.0 116 17.4 98 
) 6.20 5.0 1.0 18.0 
10 6.20 5.5 0.9 105 13.0 99 
1] 6 20 55 0.9 117 11.4 1.8 
12 6.20 1.9 0.9 140 0 L.5 
13 6.20 1.4 0.4 LO5 1S.4 299 
14 6.20 6.2 0.1 103 13.7 
15 6.20 5.9 0.4 14 12.4 2.0 
16 6.20 5.1 0.4 135 14.4 2.3 
7 6.20 5.9 0.7 120 12.5 20 
1S 2.00 5.9 0.2° 128 5.6 98 

Total or 

Average 110.70 15.9 297 


10S 


2.7 to 4.0 mEq. per 


ent had a of less than 200 
|, daily for 24 days, yet effective reduction 
the serum potassium and BUN levels was 


urinary output 


ught about by intermittent peritoneal dia- 
is. After the procedure was stopped he 
rvived only a few days. At necropsy large 
kidneys with the of acute 
liemorrhagic nephritis were found; there was 

evidence of peritonitis, although the ab- 

minal cavity contained 1000 ml. of clear 


fluid. 


CASE 3. 


appearan ec 


low 
A man, age 24, had one week of 
isea, vomiting, and abdominal pain prior 
idmission to hospital on November 9, 1953, 


la ot 


diagnosis glomerulonephritis was 


LL. potassium added to dialysis solution 


17. The 
hyperpotassium effect; the serum potassium 
was 8.8 mEq. per L. and was partially cor- 
rected by intravenous 
During the 14 days intermittent peri- 
toneal dialysis was performed on 34 occasions 


electrocardiogram showed a marked 


glucose and_ insulin 


next 


with initial improvement in clinical condi- 
tion; the BUN decreased to 50 mg. per 100 
ml., serum potassium to 4.6 mEq. per L. 
and CO.-combining power was raised to 
17.1 mEq. per L. The total amount of BUN 
and serum potassium removed is shown in 


Table 2 and amount of glucose absorbed 


from dialysis solution in Table 3. The mean 


estimated amount of glucose absorbed per 


| 
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day was 159 gm., equivalent to 636 calories 
per day. Dialysis was stopped on December 
5, and the patient died 2 days later. During 
the last few days of life, he had convulsions, 
not completely controlled. Repeated cultures 


from the lavage fluid were sterile. The kidneys 


at necropsy were small, one weighing 100 
and the other 120 gm. The peritoneum 
showed little change apart from a fibrinous 


reaction in right lower quadrant near the 


tube and the cavity contained approximately 
500 ml. fluid. 


TABLE 3.—DATA ON ABSORPTION OF 
GLUCOSE FROM DIALYSIS SOLUTION 
Gm. Glucose 
in Dialysis 
Solution Gm 
Day of Dialysis Glucose 


Out 


Dialysis No In Absorbed 
l l 100 34 66 
2 LOO 13 
3 LOO 10 60 
{ L100 99° 
5 LOO 99° 7] 
6 LOO x0) 70 
7 LOO 27 73 
S 50 17 33 
LO 100 SO 
1] LOO 16 S4 
12 100 97 73 
Total glucose absorbed 3davs) 784Gm 
Total calories absorved 3 days 3] 36 
Estimated 
glucose absorbed (14 days) 2221 Gm 


Estimated glucose 
absorbed pel d i\ 

Estimated 

° Estimated 


absorbed pe! day 


average 
159 Gm 
average ¢ aloric 


636 


CASE 4. In an automobile accident a 


25, suffered rupture of the urinary blad- 


man 
age 


der and a simple fracture of the distal third, 


right femur on October 31, 1954. He was 
brought to hospital 3 hours later, in shock 
and was given 4,000 ml. whole blood and 


dextran. After recovery from shock, the uri- 
nary bladder was repaired and traction ap- 
plied to the femur. Oliguria was noted on 
November 3. The laboratory were: 
BUN, 200 mg. per 100 ml.; creatinine, 16.4 
mg. per 100 ml.; chloride, 91 mEq. per L.; 
CO.-combining 14.6 mEq. per L.; 


data 


power, 
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LOO ml.; 
100 ml.; hemoglobin 
hematocrit, 324 
and the 


wed marked hyperpotassium effects 


serum calcium, 6.4 mg. per serum 
phosphorus mg. per 
ll gm. per 100 ml 
He became 
} 


and 
stuporous electrocardio 
Because of the recent laparotomy a small 
surgical incision made to insert the 
catheter into the Phre« 
dialys S le ake d sO protuse ly that no accurate 


fluid could be 


5 dialyses, his clinical condition 


was 
abdominal cavity 
measurement of the removed 
made After 
improved and the electrocardiogram returned 
On the hospital 
24-hour urinary 


increasing during the 


to within normal limits 
day the 
exceeded 500 ml 


3 davs to 835 ml 


patient's output 
next 


whe ha convulsion OCCUTITE d 


and the patient died At ne« ropsy there wa 
evident damage to renal tubules, fluid in th 
abdominal cavity and a slight inflammatory 


reaction of the 


CASE 5. A 


peritoneum 


20-year-old man sustained com 


pound fractures of the left radius, ulna an 
femur, and abdominal injuries in an aut 
mobile accident on July 27, 1956. He wa 
admitt to a hospital a few hours after tl 


accident in shock (blood pressure, 70/30 an 


pulse, 149 per minute was given 1500 
of 5 lucose solution and LOOO mil. whol 
blood. Debridement of the wounds was pel 


| 


formed and traction ipplied to tractures. Tl 
following dav the urinary output was less tha 
200 ml. He was treated 


limitation of fluids and the 


conservatively wit! 


administrati 


of glucose for 8 days but hyperkalemia devel 
oped ind peritoneal dialvsis was require 
The laboratory data were BUN, 263 mg | 
100) ml reatinine, 15 mg. per 1 
calcium 6.5 me pel LOO) ml moral 
phosphorus 12 mg per LOO) ml CO 


combining power! 16 


mEq pel seTu 


chloride, 85 mEq. per I ind serum pota 
sium, 8.1 mEq. per L. When the periton 
lavage was started by mserting a trocar mt 
the ibdominal cavity, L800 ml. of gross 
bloody fluid drained out. During the next 
days, 5 lavages wer performed the first 
dialysates were blood tinged and the 1 
maining 3 were straw colored. Urinary out 


dialys 
Augu 


controlled by intravenous calcir 


put increased to over 500 ml. after 
Tetank 
8, and were 


contractions were observed on 


appeared to be 1 
Aug 


abdome nh 


gluconate The patient 


covering trom the oliguria when, on 


16, he 


laparotomy 


acute \ 


developed an 
the pancreas appeared to ha 
been crushed and was transected. Postoper 
tively, his urinary output remained adequa 
but soon he developed jaundice, later hyp 
and he died on August 25 


An acutely ill, disorientated Brit 


tension 


CASE 6 
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age 27, was admitted to hospital on October 
22, 1956, with a 2-week history of intractable 
vomiting, diarrhea and scanty urinary output. 
At time of admission he had anemia, hyper- 
tension and uremia. The urine showed albu- 
min, red blood cells and casts. Laboratory 
findings just prior to the first dialysis were: 
BUN, 440 mg. per 100 ml.; creatinine, 47 
mg. per 100 mlb; calcium, 5.5 mg. per 100 
ml.; inorganic phosphorus, 15 mg. per 100 
ml.; CO.-combining power, 13.4 mEq. per 
L.; chloride, 105 mEq. per L.; potassium, 
8.5 mEq. per L.; hematocrit, 18%, and hemo- 
globin, 8 gm. per 100 ml. During the next 
12 days, 45 intermittent dialyses were per- 
formed. After one week, vomiting stopped 
and oral feeding was started. At his request 
he was flown to England without dialysis en 
route and died one week later. The necropsy 
revealed chronic glomerulonephritis. He had 
survived 45 days of oliguria, never having 
passed more than 300 ml. urine daily. The 
BUN and creatinine had fallen to 205 meg. 
per 100 ml., and 18 mg. per 100 ml., re- 
spectively. The only difficulty encountered 
during lavage was in obtaining adequate re- 
moval of the dialysates. 

cAsE 7. A 25-vear-old man had a subtotal 
gastrectomy performed for a duodenal ulcer 
on January 25, 1957, receiving during the 
surgical procedure 1000 ml. of citrated blood 
intravenously. Eight hours postoperatively 
f shock, hematuria, and seepage of 
blood from the surgical wound were noted. 
He underwent a second abdominal operation 
to control the hemorrhage, 2000 ml. citrated 
blood being given to control shock. On the 
first postoperative day the urinary output was 
only 78 ml. The laboratory data on the fifth 
postoperative day were: BUN, 184 mg. per 
100 ml.; chloride. 98 mEq. per L.; CO.- 
combining power, 30 mEq. per L.; calcium, 
7 mg. per 100 ml.; and the electrocardiogram 
was compatible with marked hyperpotassemia. 
During the next 3 days, he had 7 intermittent 
peritoneal lavages, with the development of 
subcutaneous infiltration of fluid and scrotal 
edema. This subsided in a few days and the 
diuretic phase began on the tenth day. The 
serum potassium level reached 5.5 mEq. per 
L. and he made an uneventful recovery. This 
case illustrates the effectiveness of peritoneal 
dialysis in maintaining life during the critical 
phases of hyperkalemia in oliguria and its suc- 
cess after 2 abdominal operations. 

cAsE 8. A 55-year-old man was admitted to 
hospital on June 26, 1958, with oliguria fol- 
lowing a blood transfusion given elsewhere 


signs oO 


*Thiamylal Sodium. 
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for gastrointestinal bleeding. He was known 
to have hypertension. On admission he ap 
peared pak and drowsy; the blood pressure 
was 200/110 and cardiomegaly was present 
Laboratory findings on June 29 were = as 
follows: the urine showed albumin, erythro 
cytes and pus cells; the serum sodium was 127 
mEq. per | potassium, 7.2 mEq. per L 
calcium, 8.8 mg. per 100 ml.; chloride, 94 
mEq. per L.; BUN, 144 mg. per 100 ml 
and CO.-combining power, 16 mEq. per I 
Intermittent peritoneal dialysis was begun 
with some reluctance; 15 lavages were given 
in 7 days when tarry stools appeared. Dials 
sis was then discontinued for 8 days and re 
sumed on July 14, 1958. This continued 
until death occurred 14 days later. The lab 
oratory data at that time were: sodium 
144 mEq. per L.; potassium, 3.1 mEq. per 
L.; chloride, 106 mEq. per L.; CO -combin 
ing power, 24 mEq. per L.; calcium, 9.6 mg 
per 100 ml.; and BUN, 144 mg. per 100 ml 
Therapy was not successful, but the patient 
survived 35 days of oliguria, 400 ml. or less 
daily, in reasonable electrolyte balance \t 
necropsy there was present nephrosclerosis 
and a mild peritoneal reaction with the pres 
ence of straw colored fluid 

case 9. A 55-year-old woman barbiturate 
addict sustained a right Colles’s fracture on 
July 5, 1958, but received no therapy until 
{ days later when she was admitted to hos 
pital. A closed reduction perform: 
under Surital® anesthesia. After the reduction 
she became agitated, suffered vomiting and 
abdominal distress. Later convulsions 
curred, and shock which lasted for 12 
hours. Oliguria was noted. The laborator 
data on July 19 were: BUN, 172 mg. per 106 
ml.; sodium, 129 mEq. per L.; 
6.4 mEq. per L.; chloride, 103 mEq. per | 
and CO.-combining power, 13 mEq. per | 


potassiun 


Because of the mental symptoms and_ th: 
rising BUN, peritoneal dialysis was begu 
Ten lavages had been given with only slig] 
clinical improvement when shock and deat! 
occurred. The necropsy revealed lower nepl 
ron nephrosis and a mild peritoneal reactior 
with small amount of straw colored flui 
in the peritoneal cavity. 


Discussion. Intermittent peritonea 
dialysis was used in the treatment o! 
uremia in 9 patients with renal failur 
5 had acute reversible renal failure. O! 
the 5 acute reversible renal failure pa 
tients, 4 entered the diuretic phas 
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one died during a convulsive seizure, 
another died later of a lacerated pan- 
creas, 2 survived; one patient died 
during the oliguric phase. The remain- 
ing 4 cases had chronic renal disease 
with oliguria, having less than 300 ml. 
urinary output daily. They survived 
IS, 24, 30 and 45 days respectively; 
in each case the dialysis was effective 
in lowering blood urea and potassium 
levels. 

Peritoneal lavage was performed on 
2 patients who had had recent abdomi- 
nal surgery with no ill effects upon the 
wounds. In one who had had repair of 
the urinary bladder leakage occurred 
around the tube, and in the other who 
had had a subtotal gastrectomy subcu- 
taneous edema developed in the ab- 
dominal wall. Another patient had a 
severe crushing injury to the abdomen 
and 1800 ml. of bloody fluid were re- 
moved prior to the first dialysis. In 
these 3 patients with intra-abdominal 
injuries the method was found to be 
without ill effects. All patients tolerated 
the procedure fairly well apart from 
slight abdominal discomfort. In each 
fatal case, necropsy was performed 
with close inspection of the perito- 
neum; a serofibrinous exudate especial- 
ly near the tube was the only abnormal 
finding and the slight amounts of straw 
colored fluid present in the cavities 
pr ved to be sterile. Antibiotics were 
used and infections were not a prob- 
lem. 

Dialysis with any type of artificial 
kidney is a complicated and_ time- 
consuming procedure requiring a 
trained team composed of medical and 
nursing staff and a chemical laboratory 
\lerrill>-*, Merrill et al.7, Parsons and 
McCracken®). The chemical response 
is usually immediate, requiring only a 
few (6) hours to remove large amounts 
of noxious materials. Whereas inter- 
mi'tent peritoneal lavage removed fluid 
an’ metabolic products at a much 


slower rate, this appeared adequate. 
The latter is a simpler method, re 
quiring few experienced personnel and 
the necessary material is available in 
general hospitals. 

Peritoneal lavage simulated one 
function of the glomerulus of the kid- 
ney in that a solution may be dialyzed 
through a semipermeable membrane 
and selective reabsorption is in- 
volved. The peritoneal membrane per- 
mits the passage of water and electro- 
lvtes (crystalloids) from the blood to 
the peritoneal cavity, but only allows 
few red blood cells and white blood 
cells and a small amount of protein to 
escape into the dialysate. The direc- 
tion of flow is dependent on the pres- 
sure (concentration) differences be- 
tween the vascular and __ peritoneal 
fluids, the flow being from a higher 
pressure to the lower one until an 
equilibrium is established. The osmo- 
larity will determine the flow of water 
(Darrow and Gannet!). The dialvsing 
solution was so composed by the ad- 
dition of glucose that its osmolarity 
was 400 mEq. per L. which is greater 
than the osmotic pressure present in 
uremia: thus, more fluid was recovered 
than was introduced into the peritoneal 
cavity. The concentrations of the elec- 
trolytes, sodium, chloride and_ bicar- 
bonate were similar to those of blood, 
so little exchange occurs. Potassium 
was not added, as one of the objectives 
of dialysis was the removal of potas- 
sium from the body. The glucose con- 
centration was higher than in the blood, 
and was absorbed from the lavage 
solution. Other metabolic products 
were removed proportionately to their 
concentration in the blood. Calcium 
was usually given intravenously; in 
more recent lavages it was added to 
the solution as calcium acetate. Each 
liter of dialysing fluid contained 2 to 
3 mEq. per L. of calcium. The lavage 
solution may be modified to meet par- 
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ticular situations. Equilibrium between 
blood and peritoneal lavage solution 
was established within 2 hours. Usual- 
ly 2 lavages in 24 hours were sufficient 
but in patients with severe injuries and 
an excessive catabolic response a 
greater number may be required. In- 
termittent 
found to be 


peritoneal dialysis was 
an effective means of 
treating the clinical manifestations and 
of correcting the chemical disturbances 
of uremia, accomplishing this at a 
slower rate than dialvsis by means of 
the artificial kidney. 

\ rapid progressive normochromatic, 
normocytic anemia is a constant fea- 
ture of renal failure which is well toler- 
ated during the oliguric phase. It is 
current practice to attempt its correc- 
tion by transfusion which may require 
large amounts of blood. This method 
ot therapy may precipitate pulmonary 
edema or cardiac failure. These indi 
viduals tolerate the anemia well. Trans- 
fusions were needed in only a few cases 
during the oliguric phase (Swann and 
Merrill'® ). 

The diuretic phase, by definition, be- 
gins when the urinary output exceeds 
500 ml. per 24 hours and may be asso- 
ciated with a number of complications 
and a relatively high mortality. The 
clinical and biochemical abnormalities 
continue with onset of diuresis so that 
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peritoneal dialysis may be necessary for 
a few days. Fluids and electrolytes stil] 
need restriction to prevent a 24-houw 
urinary volume of more than 3. liters 
daily. Convulsions and sudden death 
occur in a few instances (Swann and 
Merrill’’). In Case 5, a 
Chvostek’s sign and numerous twitch 


positive 


ings occurred, controlled by intravenous 
calcium. Another patient died during 
a convulsion. The mortality during the 
diuretic phase can probably be re 
duced by close observation and by 
and electrolvte” restriction. Un 
doubtedly this is a complicated meta 
bolic derangement, requiring further 
study 
Summary. Intermittent peritonea 
dialvsis was used in the treatment of 
uremia in 9 patients with renal tailur 
eo had acute reversible renal failure ol 
whom 3 had diuresis but only 2 sim 
vived. The use of short-term intermit 
tent dialvsis has the advantage of sin 
plicity, and with the present method 
infection is no longer a hazard. Th« 
dialvsis solution is readily available in 
sterile solution. Metabolic products an 
potassium were removed proportior 
ally to their concentration in the blood 
but this is a slower method in correct 
ing the chemical disturbances than is 


the artificial kidnev. 
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ERGOTAMINE TARTRATE INHALATION: A NEW APPROACH TO 
THE MANAGEMENT OF RECURRENT VASCULAR HEADACHES 


By G. Speen, MILD. 


INSTRUCTOR IN| MEDICINE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINI 


(From the De partment of Medicine. 
Baltimore 


ERGOTAMINE tartrate has remained 
the most effective agent in the man- 
ugement of vascular headaches since 
it was first emploved for the treatment 
of migraine in 1926 ( Rothlin'’). Since 
it was not particularly effective orally, 
satisfactory response was obtained 
originally only by the parenteral route. 
About a decade ago it was found that 
the addition of cafleine improved the 
eficacy of oral ergotamine and many 
patients were able to obtain relief by 
this route of administration. Similar 
combinations in rectal suppository 
form soon followed. These were par- 
ticularly useful in those patients who 
ould not retain oral medication. 

To obtain maximum relief in’ the 
management of vascular headaches it 
s absolutely necessary that ergotamine 
be given not only in adequate dosage, 
hut also as soon after the onset of head- 
che as possible Many times this has 
een difficult to achieve. Administra- 
tion by injection is most effective but 
requires careful attention to sterile 
technique. Despite the development of 
erile disposable syringe and needle 
combinations, these are not always 
kept immediately available by the pa- 
tent. Even if they were, time might 
he lost in finding a suitable place for 

lf administration. The use of rectal 

ppositories requires privacy, and 
© rcumstances may make this difficult 
t» attain. The oral route may not be 
practicable when liquid is not available 


Johns Hopkins University and Hospital 


Marvland 


or the headache is associated with 
nausea and vomiting. In the past, sub- 
lingual use of ergotamine has not been 
verv. eftective More recently a sub 
lingual saliva-soluable form of ergot 
amine has been developed but this was 
not available when the idea for this 
study was conceived. It was felt that 
there was a definite need for a new 
route of administration of ergotamine 
tartrate which would give a rapid re- 
sponse approximating that of injection. 

It seemed logical to assume that if 
ergotamine tartrate reached the circula- 
tion by way of the alveolar-capillary 
wall the use of the transpulmonary 
route would provide a rapid method 
of obtaining effective levels of ergota- 
mine and obviate the problems asso 
ciated with the other routes of admin- 
istration. A device to deliver ergota- 
mine in this manner would have to be 
small, easy to carry, simple to use and 


deliver an accurate dose with each 


injection Riker Laboratories® were 
asked to incorporate ergotamine 
trate in an aerosol device which had 
previously been successful in delivering 
metered doses of isoproterenol and 
epinephrine in the management of 
ashmatics ( Medihaler ). 


Methods and Materials. The value of a 
new route, oral inhalation, using micronized 
ergotamine tartrate in a self-propelled aero- 
sol device Medihaler) has been studied. It 
was determined that a concentration deliver- 
ing 0.36 mg. of ergotamine tartrate per valve 
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depression was satisfactory and almost. all 
the patients reported here used this dosage 
level. 

The Medihalers contain ergotamine tar 
trate suspended in fluorohydrocarbon propel 
lents and a surfactant. The ergotamine iar 
trate has a particle size of 3.2 microns mass 
median diameter. Eighty per cent of — the 
mass of ergotamine tartrate is less than 5 
microns in diameter’. The propellents and 
surfactant have been used for a number of 
vears in commercial preparations for oral 
inhalations. They have been shown to be 
nontoxic (Von Oecettingen! 

The patients were instructed to use on 
inhalation immediately at the onset of head 
ache and repeat one inhalation every 5. to 
10 minutes until relief but not to exceed 
6 inhalations per twenty-four hours. It was 
found very important to instruct the patients 
carefully in the proper use of the Medihalet 
otherwise the medication might be delivered 
largely to the tongue, the buccal mucosa and 
the upper air passages. Each patient was r 
quired to 


lemonstrate in the presence of 
the physician that he understood the proper 
use of the device The long end of — the 
oral adapter was placed inside the mouth 
upon the slightly extended tongue. At the 
end of a forced expiration, deep inhalation 
was taken through the mouth and_ simulta 
neously at the onset of inspiration the vial 
was pressed against the adapter releasing th 
metered dose. The breath was held in deep 
inspiration for several seconds and then 
slowly exhaled 

For the purpose of classification, patients 
were divided into three groups: 1) Migraine, 
2) Histaminic cephalalgia (Horton’s syn 
drome), 3) Tension (vascular type). When 
both migraine and tension headaches ox 
curred in the same patient they wer 
incorporated in the migraine group only. The 
following criteria were used for making the 
diagnosis of migraine: 1) periodicity, 2 
usually unilateral headache, 3) nausea and 
vomiting, 4) preheadache phenomenon, 5) 
positive family history. All migraine patients 
in this study had at least 3 of these factors 
present. All those in the tension category 
had anxiety tension states with variable re- 
current headaches of diffuse type, related to 
episodes of stress. The histaminic cephalgia 
patients were all male, had nocturnal, uni 
lateral, high intensity pain of less than 120 
minutes duration associated with homolateral 
lacrimation and rhinorrhea and occurring in 
cycles or clusters. Provocative subcutaneous 
histamine studies were carried out on all of 
these patients except for 6 in the migraine 
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category. An exact reproduction of the pa 
tients headache was considered a positive 
test and to indicate a vascular mechanism in 
the patients’ headaches. A negative test did 
not exclude the existence of a vascular com 
ponent®. Every patient in the tension vascu 
lar category had a positive test The results 
of this test in the migraine and histamini 
cephalalgia categories are not important in 
this paper since the patients reported here 
all had tvpical histories Iwo of the hista 
minic cephalalgia patients were not evaluablk 
since they had headaches which varied fron 
5 to 30 minutes and the patients were un 
able to tell whether the inhalations consistent 
ly shortened their attacks 

In migraine and tension headache cate 
gories results were considered — excellent 
when the headaches were controlled in les 
than one and a half hours, good when the 
duration was definitely shortened but greate 
than one and a half hours or when prompt 
relief was obtained from moderate headache 
but not from more severe ones. Those wit] 
poor re sults obtained either no relief or re lief 
inconsistently. In the Horton’s group result 
were Classified as excellent when controll 
within 20 minutes or within at least half of 
the duration of the untreated attacks 


Results. Of the 65 patients in this 
series representing more than 700 head 
ache evaluations, the combined excel 
lent and good results in the migrain 
group were 91.3%; in the histamini: 
cephalalgia groups 84.6%; and in th 
tension vascular group 83.2%. In_ the 
Horton's group each patient obtaine 
at least a 50% reduction in the duration 
of the headache attack. A few of thes: 
patients were allowed to take inhala 
tions at 2-minute intervals. The dat 
are summarized in Table 1. 

In all, the number of inhalations re 
quired for complete relief averaged 
to 3 and ranged from | to 6 dependin 
on the severity of the individual hea 
ache. About one-half were relieved i 
30 minutes or less. Approximately 4! 
of these 65 patients had received pri 
vious ergotamine therapy by som 
other route, usually by oral ingesti: 


or rectal suppository. The average 01 
set of response with Cafergot table 
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was in one and a half to three hours, 
whereas in the same individual the re 
sponse with oral inhalation appeared 
in 10 to 30 minutes. Still other patients 
received no relief from tablets or sup- 
positories but did obtain rapid relief 
from the Medihaler. 

Ten patients were treated with pla- 
cebo Medihalers containing only lac- 
tose suspended in the fluorohydrocar- 
bon propellents and surfactant. These 
patients were told nothing of the con- 
tents and were given instructions iden- 
tical to those given with the active 


relief. The placebo response in this 
group, therefore, does not exceed 20%. 
Friedman and Merritt® have shown in 
previous placebo studies involving 
symptomatic treatment of 2,500) mi 
graine patients that response in such 
patients to placebo was 25%. 
Side-effects consisted predominantly 
of nausea and vomiting. The latter o« 
curred in 2 patients but did not intet 
fere with the use of the Medihaler 
Only 2 patients had refused to continue 
with oral inhalation because of these 
side-effects. Four complained of the 


FABLE ORAL INHALATION OF ERGOTAMINE 


More than 700 headache 


Vascula 

Headache Tension Histaminie Cephalalgia 
65 patient Hort Synd 
Excellent 66.677 (82.697 11 (S4.6°7 

Good 1 (16.6% (8.77% 

Poor 1 (16.6% (8.7% 

Uneertain (15.47 

Total ti 

Side Effects: Mild (nausea, vomiting, and the like) in 15 (22 


preparation. They were instructed to 
treat one headache with one vial (er 
gotamine ) and the next with the other 
vial (placebo) in an alternate fashion. 
\ll of the patients used in this study 
with placebo had migraine. Seven had 
) response to the placebo but excel- 
lent response to ergotamine. Another 
had no response to placebo and al- 
though the headache was not relieved 
by ergotamine inhalation she did de- 

lop nausea, vomiting and muscular 
cramping, a known side effect of er- 
tamine, and this was taken in this 
report to indicate that ergotamine had 
iched the circulation. The 2 remain- 
¢ patients received excellent results 
ith ergotamine but also had some 
Cogree of response to the placebo, usu- 
ly requiring the maximum number 


of inhalations and giving incomplete 


taste and one stated that if she awak- 
ened in the morning with severe head- 
ache and Was already nauseated she 
was further repelled by the taste and 
odor of the inhaled material. The 
incidence of side effects was 22%. This 
cannot be attributed solely to the use 
of the Medihaler itself since many of 
these patients had nausea with head- 
aches whether or not they used medi- 
cation. In addition, ergotamine by any 
route will induce nausea or vomiting 
in some individuals. A few of the indi- 
viduals who had gastrointestinal side 
effects from the Medihaler ergotamine 
were asked to inhale the placebo 
Medihalers under similar circum- 


stances. Such inhalations were toler- 
ated without gastrointestinal com- 
plaints, indicating that at least in some 
of these patients the side effects were 


hel 


100 330 


directly attributable to ergotamine and 
not to the propellents. It is important to 
note that the side-effects were in gen 
eral minimal and did not constitute a 
significant objection to the use of the 
Medihaler. 

Discussion. A review of some of the 
available statistics obtained from the 
Cafergot tablets (Friedman?, 
Friedman and Von Storch’, Horton, 
Rvan and Reynolds*, Ryan'', Shofstall 
and Shofstall'?) indicates that in mi 
graine combined good and excellent 
results were obtained in $2.1 to 89.9%; 
in histaminic cephalalgia 91.3 to 95.5%. 
Similar 


use of 


figures were obtained using 
Cafergot suppositories (Fuchs and 
Blumenthal’, Kadish*, Zanfagna!'! 
The results reported here are simi- 
lar. A comparison of statistics in this 
misleading. 


Superticially this shows only that er- 


manner, however, mav be 


gotamine tartrate administered orally 
with 
), parenterally, or by inhala- 


or rectally (when combined 
caffeine 
tion, gives a similar total response. The 
importance of the rapidity with which 
ergotamine is introduced into the cir- 
culation cannot be overemphasized. It 
is well known that the longer an at- 
tack of 
more difficult it is to relieve; conversely, 
the sooner the effective level of er- 
gotamine is obtained the more likely 
that an attack will be controlled. When 


subcutaneous 


vascular headache exists the 


tartrate is 
used, relief of headache is frequently 
obtained within 15 to 30 minutes. It is 
now possible and practical for patients 
to introduce ergotamine into the cir- 
culation by oral inhalation within min- 
utes of the onset of a vascular head- 


ergotamine 


ache. The time required for response 
in most of these patients was about 
the same as, or less than, that obtained 
when ergotamine is administered sub- 
cutaneously. From the standpoint of 
the patient, oral inhalation is actually 
more efficient since no time need be 
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lost in finding a suitable place for self 
administration. The Medihaler can be 
kept within reach at all times. It is 
small, unobtrusive, easy to use and 
there are no conditions under which 
the patient cannot immediately avail 
himself of it 

During the latter part of this study 
a sublingual saliva soluble form. of 
ergotamine became available and_ the 
sublingual and inhalation routes wer 
compared in 8 patients. Six of thes 
felt that 


not effective in controlling their head 


the sublingual tablets wer 


ache while inhalation gave prompt re 
sponse. In the others the sublingual 
tablets worked well but the onset. of 
than with the 
inhalation route and the dose required 
Although — the 


number of patients used in this com 


response was slowet 


was from 2 to 4 mg. 
parison is small, it suggests that th 
inhalation route is more effective. Ther 
reasons ti 


are suggested theoretical 


support this. The dose of the sublingu 
al tablet required for relief as report a 
elsewhere (Blumenthal and Fuchs! ) i 
approximately that required by oral in 
gestion. The onset of response how 
ever, may be more rapid than with th 
swallowed medication. These facts sug 
gest that 


lingual ergotamine is absorbed into the 


a small amount of the sub 


circulation via the buccal and sublin 
gual veins, but that the remainder i 
probably swallowed. Ergotamine by 
oral inhalation is distributed over 
very large surtace area of respirator 
tract epithelium as compared with thi 
sublingual area and one might antici 
pate a more rapid and greater rise it 
blood concentration of ergotamine 
Analysis of the 65 patients reporte 
in this paper indicates that a mor 
consistent and rapid response with 
smaller dose of ergotamine tartrate 
obtained from oral inhalation than fro1 
any other route except the more cun 
intrav 
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nous ones. With oral ergotamine in Summary. The response of 65 pa 
halation, many of the patients in this tients with recurrent) vascular head 
series have been more consistently re aches re presenting migraine, histaminic¢ 
| lieved of their attacks than by any — cephalalgia, and tension to orally in 
| route previously employed by them. —haled aerosolized ergotamine was eval 
| This can be attributed primarily to uated. Combined excellent and good 
the rapidity with which an effective results were obtained in 91.3% of the 
circulating level of ergotamine can be migraine group, 54.67 of the histaminic 
obtained. Ergotamine inhalation is not cephalalgia group and 83.2% of the 
presented as a panacea for the treat tension vascular group. Many patients 
ment ot vascular headaches. The kev, were ore consistently relieved ot 
however, to a high incidence of thera their attacks bv oral inhalation than by 
peutic response lies in the immediate any other route previously employed 
introduction of effective levels of for ergotamine. Oral inhalation is an 
ergotamine at the very onset of a head eflective and efficient way of introduc ; 
ache. This ideal seems best accom ing ergotamine into the circulation 
plished by the inhalation route 
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: SUMMARIO IN INTERLINGUA 
Inhalation de Tartrato de Ergotamina: Un Nove Methodo pro le 
Tractamento de Recurrente Cephalalgia Vascular 
4 
| Le responsa al inhalation oral de aerosolisate ergotamina esseva evalutate in 


6> patientes con recurrente mal de capite vascular, representante migraine, 
c@ phalalgia histaminic, e tension. Resultatos excellente o bon esseva obtenite in 

@ del patientes in le gruppo a migraine, $4,6% del gruppo a cephalalgia 
histaminic, e 83,2% del gruppo a tension vascular. Multes del patientes obteneva 

‘viamento de lor attaccos plus regularmente per ergotamina in inhalation oral 
qie in non importa qual altere modo de administration previemente empleate. 
l halation oral es un efficace e efficiente methodo pro le introduction de ergota- 


nina in le circulation. 


RECTAL BIOPSY FOR THE 


By Josepu Garni, M.D. 


From. the 


DIAGNOSIS OF AMYLOIDOSIS® 
AND 
Ezra Sonar, M.D. 
Pel-Hashomer Hospital, Tel-Aviv, Israel 


Department of Internal Medicine 
the verification 
of clinically suspected amvloidosis was 
largely dependent upon the Congo red 
test. The inadequacy of this procedure 
is proved by the variations in technique 
suggested and the variable criteria of 
a “positive” result (Bennhold', Paunz’, 
Selikoff*, Taran and Eckstein’? ). False 
negatives are inherent in all the tech- 
niques described (Dahlin, Stauffer and 
Mann*, Editorial’, 
Auerbach!" ). 

The development of biopsy methods 
has resulted in a definite trend to ob- 
tain histological proof of clinically sus- 
pected disease. 


FOR many vears 


Stemmerman and 


In amyloidosis such 
direct proof has been found in needle 
biopsies of the liver and kidney and 
surgical biopsies of the skin, lymph 
glands, spleen, muscle, tendon, stom- 
ach, tongue and gingiva ( Editorial‘, 
Symmers'!). Most of these methods 
have been performed in appropriate 
sporadic cases. A relatively large num- 
ber of needle biopsies of the liver has 
been performed, including one case 
complicated by fatal hemorrhage 
(Volwiler and Jones). Gingival bi- 
opsy, suggested by Selikoff and 
Robitzek®, has become a standard diag- 
nostic procedure. 

An ideal routine biopsy technique 
for the diagnosis of amyloidosis should 
be based on the following principles: 
a) a readily available involved organ, 
b) operative ease assuring an adequate 


as 


Spec men, absence ot complications 


and d) minimal discomfort to the 
patient 

With these objectives in mind, biops\ 
of the rectal mucosa via sigmoidoscop: 
was suggested by one of us (J.G.) it 
1951. Since then rectal biopss was 
performed as a routine diagnostic pro 
cedure in most cases of suspected 
amvloidosis. 

The purpose of this paper is to re 


port the results of this experience 


Methods. Sigmoidoscopy is performed 
the usual manner after preparation by gly 
erin suppository or saline enema. Purch | 
opsy is obtained at 2 or 3 different levels 


order to assure an adequate specimen. TT! 
biopsy site 


tion of 


specimens 


is cauterized by the local appli 
20% 


Paraffin s« 


silver-nitrate solution 


are fixed in formalin. 


tions are stained by Congo red and examin 
MUCTOSCOpk ally 
In a positive biopsy, the Congo red-stain 


amyloid is seen as a thin layer surroundit 


arterial structures in the submucosa (Fig. | 
It is a rarity for amyloid involvement to | 
so gross as to be detected in the villi 


that a specimen which does not include s1 


mucosa should be reported as inadequ 
rather than negative. 
The intravenous Congo red _ test is pr 


formed according to the Taran modificatio1 
of Bennhold’s method and is considered p 
tive if 90% or 
from the 


more of the dye disapp« 
blood In one hour. 


Results. During the period 195] 
1959 rectal biopsy was included amo 
the diagnostic procedures in 30 cas 
of amyloidosis. These 30 cases inclu 


*This study was supported in part by Research Grant A-2857 from the U.S. Public Hea 
Service, National Institutes of Health, Bethesda, Maryland 
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Gafni and Sohar: RECTAL 


rig. 


ubmucosa ot specimen obtained by rectal biopsy. a 


BIOPSY FOR DIAGNOSIS OF 


Microscopic demonstration of peri-arterial Congo red-stained amyloid 


103 333 


AN YLOIDOSIS 


de posits in th 


ction of vessels bh tangential 


CTOSS 


section of vessel 


rABLE 1.— MATERIAI 

Diagnosis Vo f ca 
Familial Mediterranean fever (F.M.F 10 
Chronic infections (tuberculosis, osteomyelitis, empyema " 
Rheumatoid arthritis 
Lymphoma 4 
Amyloidosis of unknown cause with nephrotic syndrome } 
Primary systemic amyloidosis I 

Total 0 


ne of so-called primary amvloidosis, 
! cases presenting as ne phrotic syn- 
lrome with no known underlying dis- 
ase and 25 in which amyloidosis was 
ssociated with another disease proc- 
ess (Table 1). 

In 28 of the 30 cases significant pro- 


einuria or full-blown nephrotic syn- 


lrome was present. In ? cases only 
roteinuria was absent and in these 


epato-splenomegaly pointe to amy- 
‘id involvement (Table 2, column 9). 
l‘ourteen of the patients are known to 


ive died and in the 13 in whom post- 


mortem examination was performed 
the clinical diagnosis fully 
firmed (Table 2, Column 7). 

Rectal biopsy was positive in 26 of 


Was 


the 30 cases (Table 2, column 5). In 
the 4 negative cases the diagnosis of 
amyloidosis established in Case 
5 by positive liver biopsy and Congo 
red test, in Case 9 by necropsy, in Case 
16 by positive Congo red test and veri- 
fied at necropsy, and in 26 by 
positive Congo red test. 


Was 


Case 


Intravenous Congo red test was per- 


formed in 20 cases and was positive 


e 
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Gafni and Sohar: RECTAL BIOPSY 


in 5, the criterion being disappearance 
of at least 907 of the dve in one hour 

Table 2, column 4). Gingival biopsy 
was performed in 9 cases and was nega 
tive in all. Kidney biopsy was positive 
in both instances in which it was per 
formed. One of 4. liver biopsies was 
positive, as was one of 3 skin biopsies 

Fable 2 column 6). 

Discussion. Our experience with the 
usual biopsy techniques in the diag- 
nosis of amyloidosis is limited. In our 
hands gingival biopsy has been a dis- 
appomntment. Others also appear to be 
dissatisfied with this procedure since 
the “specimens of gum are usually 
small” and because of “surgical trauma 

unsatisfactory for histological 
study”) (Symmers''). The originators 
of the method obtained 19 positive 
biopsies in 26 cases (Selikoff and 
Robitzek” ), an incidence smaller than 
that of rectal biopsy. In addition, gin- 
gival biopsy entails a not inconsider- 
able amount of psychological distress 
ind operative and postoperative dis- 
comfort for the patient. Liver and kid- 
ney biopsies will give positive results 
vhen these organs are involved in 
imvloidosis. It is generally agreed, how- 


er, that these are formidable proced- 


res, not tree of serious complications 
ind not to be undertaken lightly, cer- 
inly not for routine use. 


In this series 15 false negative Congo 
red tests were obtained among 20 per- 


rmed. This is in agreement with the 
servations of others ( Dahlin, Stauffer 
d Mann*, Editorial’, Stemmerman 
d Auerbach'’). On the other hand, 
e simplicity of this test makes it a 
eful diagnostic tool in the event that 
rectal biopsy is negative, prior to the 
consideration of other biopsy tech- 
jues. It should not be forgotten, how- 
ever, that even this procedure is not 
mpletely innocuous. Systemic reac- 
ns to Congo red have been reported 
|. if the skin is involved by amyloi- 
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dosis, prolonged discoloration may be 
a discomforting complici ition (Dahlin 
Stauffer and Mann*, Editorial‘ 

In this series rectal biopsy was the 
most efficacious method in establishing 
the diagnosis of amyloidosis. The pro- 
cedure is so simple from both the physi- 
cian’s and the patient's point of view 
that it usually was the first test per- 
formed so that the Congo red test was 
not done in all cases and other biopsy 
procedures were largely foregone. Be 
cause of its simplicity rectal biopsy be- 
came a frequent technique the 
investigation of nephropathies and 
hepato-splenomegalies which later 
proved not to be due to amyloidosis, 
so that in all more than 100 rectal 
biopsies were performed and examined 
for amyloid. It is to the credit of this 
technique that no complications were 
encountered and no false-positive 
pathological reports were received. 

\ more subtle consideration, but an 
important one, is the reaction of the 
patient to the procedure. There is none 
of the apprehension which precedes 
needling or surgery, however small. 
Discomfort during rectoscopy is mini- 
mal and the actual taking of the biops, 
specimen is painless. Repeat examina 
tions, if necessary, are unhesitatingly 
suggested by the physician and are 
readily acce pted by the patient. 

Since ; \ positive Congo red test de- 
pends upon the quantity of amyloid 
present and its avidity for the dve, it 
is obvious that a biopsy technique is 
necessary if the diagnosis of amyloido- 
sis is to be established in its earlier 
stages. The efficacy of rectal biopsy 
as an easily repeatable procedure for 
the early diagnosis of amyloidosis has 
been proven in cases of familial Medi- 
terranean fever. In this disease geneti- 
cally determined and predictable amvy- 
loidosis appears (Heller, Sohar and 
Sherf*:"). In some of these cases, rectal 
biopsy has proven the presence of 


« 
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amyloid when its only clinical mani- 
festation was mild proteinuria. 

\s previously stated a routine biopsy 
technique requires the presence of a 
readily available organ, frequently in- 
volved by the disease to be verified. 
It must be admitted that the prime 
considerations in choosing rectal biopsy 
as a diagnostic procedure were the 
availability of the organ and the sim- 
plicity of the technique. Although. it 
was to be expected that positive results 
would be high in the rare cases of 
primary amyloidosis, no better than 
50% could be expected according to 
the literature in secondary amyloidosis 
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dence of positive rectal biopsies in 
our series indicates that the incidence 
of intestinal involvement by amyloido- 
sis is much greater than has previously 
been assumed. 

Summary. In a series of 30 cases of 
amyloidosis in which rectal biopsy was 
performed, it was positive in 26, and 
proved the most efficacious procedure 
in establishing the diagnosis. 

The advantages of the method are 
its simplicity, lack of complications and 
ease of repeatability. 

It is recommended aS a routine tech 
nique which may prove the presence 
of amyloidosis even in its early stages 


(Dahlin?, Thingstad'*). The high inci- 
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SUMMARIO IN INTERLINGUA 


Biopsia Rectal in le Diagnose de Amyloidosis 


In un serie de 30 casos de amyloidosis in le quales biopsias rectal esseva 
effectuate, le resultatos de iste forma de investigation esseva positive 26 vice 
Le methodo representava le plus efficace medio pro establir le diagnose. 

Le avantages del methodo es su simplicitate, le absentia de complicationes, 
le facile repetibilitate de illo. 

Le methodo es recommendate como technica routinari que possibilement 
demonstra le presentia de amyloidosis mesmo in stadios precoce. 
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AIR POLLUTION AND RESPIRATORY DISEASE 
A PRELIMINARY REPORT 


By F. ¢ 


ASSISTANT PROFESSOR OF CLINICAL 
PHILADELPHIA, PENNSYLVANIA, 


DIRECTOR 


Donan, \I.D. 


MEDICINE 
AND MEDICAI 


UNIVERSITY OF PENNSYLVANIA, 


RADIO CORPORATION OF AMERICA 


AND 


W. B.S. 


COORDINATOR 


From the Department of Medicine, 
delphia Pennsylvania 
Camden 

INCREASED death rates and_ sickness 
during periods of severe air pollution 
have been dramatically 
by the I 


itorial! ) 


demonstrated 
and others ( Ed- 
vy rates from chronic 
men in England and 
Wales have been correlated with sulfur 
dioxide pollution of the air (Pemberton 
and Goldberg*) and the acidity of the 
rainfall Nevertheless, the 
effects on health of the more 
levels of air pollution are not 
Thomas? ). 


Yonora disaster 
Mortality 
bronchitis of 


( Gorham? 
usual 
clear 


Our interest in this problem was en- 
hanced by finding large and consistent 
annual incidence 
rates of respiratory disease in women 
in eight ecologic: illy different cities. We 
have examined the relationship of these 
geographical variations in respiratory 
disease to the sulfate 
tration in the air of the five cities for 
which these data were available in the 
Public Health Service Publication, No. 
637 (Air Pollution Measurements of 
the National Air Sampling Network )*. 

The epidemiological data were ob- 
ti ned from insurance and personnel 
stitistics of a large multiplant elec- 
tronics company.* Hourly employees 


differences in the 


average concen- 


We are grateful to Mr. William Swartz, Manager Employee Benefits and Safety 


RA Staff, and to Mr 


Dennis McCarthy, 
C mden, 


New Jersey for their cooperation. 


MEDICAL PROGRAMS ADMINISTRATION, RADIO CORPORATION OF 


School ot 
and Staff Health Service 
New Jerse \ 


Group 


AMERICA 


Medicine, Phila 


niversity of Pennsylvania, 


Radio Corporation of America 


of this company receive sickness insur- 
ance after the seventh day 
of illne ‘ss provided that a form indicat- 
ing the diagnosis is signed by the at- 
tending physician and 


payme nts 


forwarded to 
the insurance office. The following 
data are summarized annually by plant 
location, sex, and diagnostic categorv: 
1000 hourly 
female (or male) employees, average 


age of claimants, 


number of illnesses per 
average duration of 
number of illnesses. The 
vear is from October 1 of 
the prece ‘ding calendar vear to Se ‘p- 
tember 30 of the indicated vear. Data 
for the insurance years of 1955, 1957, 
and 1958, but not for 1956, were avail- 
able. The number of women working 
as hourly employees in each of the 
five cities for which air valbetion data 
were available remained fairly constant 
during the 3 years analyzed. ° 


illness, and 
insurance 


The aver- 


age number of hourly women em- 
ploye es were: Harrison, New Jersey, 

3,370; n, New Jersey, 1,588; 
W oodbridge, New Jersey, 1,448; 
Indianapolis, 3,681; and Cin- 


cinnati, Ohio, 4. The average num- 
ber of claims sg year per 1000 hourly 
female employees for respiratory dis- 


. Personnel, 


Adjuster, Travelers Insurance Company, 
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eases were, respectively: 
50.3, 44.2 and 18.5. 

Methods of sz umpling and analysis of 
sulfates are indicated in Public Health 
Service Publication No. 637*. This pub- 
lication states in regard to sulfates: 
“In addition to the liquid sulfuric acid 

contributed to the atmosphere by var- 
ious industrial processes, a considerable 
amount may result from atmosphe ric 
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fates and other pollutants (U.S. Publi 
Health Service* 
all the 


study. 


) were not available fo 
years covered by the morbidity 
The as published, « 

all available data were employed in ou 
analyses this the 
figure indicating the probable degr« 
of exposure to sulfates 
the 
sulfates in the 


averages, 


since seemed 


annual average concentrations « 


air of cities with a rela 


sulfur dioxide which is converted to tively large number of samples take 
@ HARRISON 

a 
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Fig. 1.—Incidence of respiratory disease lasting more than 7 days in women versus conc 

tration of sulfates in the city air at test sites. 


the trioxide, and then to sulfuric acid 
in the presence of water vapor. This 
acid reacts with other substances in 
the air to form sulfates. Most of the 
sulfur dioxide arises from the combus- 
tion of coal and other fuels. Therefore, 
the particulate sulfate level may reflect 
the fuel consumption of a community. 
Since many sulfates are acid in char- 
acter, they generally have 
properties.” 

Data on the concentrations of sul- 


corrosive 


each vear indicates relatively little va 
iation from one vear to the next (U.S 
Public Health Service*). The air poll 


tion sampling was done during 1955 


and 1956 in Jersey City (3 miles ea 
of Harrison, New Jersey ), ), in Camce 
New Jersey, and in Perth Amboy 
miles south by east of Woodbridg 
New Jersey ). Samples were taken di 
ing 1954 and 1955 in Cincinnati, Ohio 


and 1957 in Indianapolis, Indiana. T! 
number of samples analyzed for 


best 


Examination o! 


tate 
Cin 
tol 
| Jer 
Am 
Ci 
WoO 
ive 
nial 
cit 
| 
te 
\ 
| t 
4 


Dohan and Taylor: 


fates during these periods was 170 tor 
the other 
concentra- 


Cincinnati and 21 to 25 tor 


The 


tions in the 


cities average sulfate 
air at the test sites were: 
Jersey City, 19.8; Camden, 17.1; Perth 


Amboy, 13.6: 13.2: and 


Cincinnati, 7.4 »g. per cubic meter. 


Indianapolis, 


(he relationship of the average an- 
nual incidence of respiratory disease in 
women working in various cities to the 
average concentration of suspended 
particulate sulfate in the air is shown 
in Fig. 1. 
corrected 
().96-4 


observations. 


The correlation coefficient, 
for the small 
the limited 
The 
dence of the three respiratory disease 


diagnostic 


sample is 


over range of our 


average annual inci- 
subcategories of bronchitis, 


influenza and miscellaneous (virus in- 


fection, upper respiratory infection, 
sore throat, and others) were also cor- 
related with average sulfate concentra- 


tions. The incidence of pneumonia did 
not varv greatly. The numbers of claims 
the 


and asthma 


classified in categories sinus dis- 


ease were insufhicient for 
inaly Sis. 

Inspection of the available data in 
the Public Health Service Publication 
No. 637 indicates relatively poor or no 

rrelation of the incidence of respira- 
torv disease with acetone or benzene 
soluble matter, chlorides, ni- 
trates, radioactivity or suspended par- 
ticulate matter. the 
working conditions in the plants (in- 
cluding the possibility of exposure to 


organic 


Examination of 


AIR POLL 


PION AND RESPIRATORY 
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the work 
condition- 


irritants trom 
the 
the proportions ot employees liv- 
ing in the and 
other sociological factors also offered 
no explanation for the differences in 
morbidity. There were less than 200 
hourly male employees at the Cincin- 
nati and Woodbridge plants so analy- 
sis of the data for men is not warranted. 

Although the high statistical corre- 
lation does not prove a causal relation- 
ship, we believe that the evidence pre- 
sented above plus the well-known irri- 
tating effects upon the respiratory tract 
of sulfur dioxide, sulfurous and sulfuric 
acid in higher concentrations than usual 
in the air suggests that these, or deriva- 
tives, m: Ly increase individual susce pti- 


respiratory 
process ), degree of air 
ing, 


me tropolite in areas, 


bility to common infectious respiratory 
diseases. It also seems possible that air 
pollution with sulfates may increase 
the duration of acute respiratory dis- 


eases; thus increasing the number of 

cases lasting the 8 days or more re- 

quired for inclusion in our data. 
Summary. A high correlation be- 


tween the average concentration of an 
air pollutant (sulfates) and the inci- 
dence of respiratory diseases in women 
working in five cities has been demon- 
strated. This in association with other 
information suggests that susceptibility 
to or duration of some common respira- 
tory infections is increased by . 
sure to the air pollutants measured ; 
sulfates. 
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PERIODICITY OF MONONUCLEOSIS-LIKE 
DISEASE AT AN ARMY POST 


By Tuomas A. Kerru, 


(From the U.S. Army Hospit 

IN presenting any discussion or clini- 
cal study about mononucleosis, the 
author must be aware of two elemen- 
tal facts: 1) Many excellent studies 
and commentaries on the disease are 
already available (Bender*, Berberick 
and Thomas*, Bernsteint, Hoagland" 
Lehndorff'*, Leibowitz!*, Read and Hel- 
Tidy**, Vander Meer, Lutterloh 
and Pilot?*), and 2) the cause, epidemiol- 
ogy and specific therapy of the condi- 
tion continue to elude e xpert and dilet- 


tante alike (Evans*'’, Evans and 
Robinton'?, Goldthwait and Eliot™ 
Markham'*). The present discussion 


and report use the term mononucleosis- 
like disease in describing the cases pre- 
sented simply because the laboratory 
facilities did not afford guinea- pig ab- 
sorption tests, and the clinical circum- 
stances precluded repeated observation 
over a long period of time. The report 
does include a large number of cases 
which clinic: ly. and, insofar as sheep 
cell agglutination titers (SCAT) 
concerned, serologically 
with the disease. 
Hoagland'® 


are 
are consistent 
Leibowitz'’?, Bernstein‘, 
Berberick and Thomas*, Read and 
Helwig*’, and, more recently, Bender? 
have placed the accurate clinical diag- 
nosis of mononucleosis on sound foot- 
ing. The diagnostic trilogy of adequate 
clinical observation, complete sero- 
logic study (Paul and Bunnell**), and 
the appearance of characteristic mono- 
nuclear cells in peripheral blood smears 
(Downey and McKinlay’ ) assures pos- 


*Currently: 
Ohio. 
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itive diagnosis in the vast majority of 
cases. The precise diagnostic titer varies 


with different observers ( Bayrd!), but 
all agree that guinea- pig kidney ab- 
sorption is essential. More recent! 


Bender* has re-emphasized the number 
of mononuclear cells as a cardinal point 
in precise diagnosis. 

Reports of epidemics of mononucle: 
the  literatur: 
Owen and Rodger 
Mathers and Evans'®, Nolan*', Paul 
Wechsler, Rosenblum and Sills*"); but 
as Hoagland'® has emphasized, docu 
mentation of the actual disease in thes: 
reports is not adequate by present-day 


sis are abundant. in 


Halerow, 


standards. 

The present discussion is neither a 
formal nor a strictly controlled stud) 
It is designed to present data which 
tend to support a clinical impression 
that mononucleosis-like dis 
was more common at this post 
in 1958 than in 1957; furthermor 
that there was marked seasonal var 
tion in its incidence in the L958 


namely, 
Case 


and, 


year 


The 
Army 
training 


Material and Methods. 
was conducted at 


present sti 
Hospital wl 


center, 


serves a_ basic Permat 
not retained here for longer t! 
Many admitted to | 


hospital with minor respiratory illnesses w! 


rec ords are 


6 months. recruits are 


ordinarily would be managed on an outpat 


basis. This circumstance compounds 
amount of clerical work and reduces 
over-all ethic lency of recording clinical ( 
for future reference. An epidemic of As 
influenza in the fall of 1957 further ta 
both clinical and laboratory facilities 

In late winter and early spring of 1 °5 


Cincinnati General Hospital, Cincin 


physi 
yppal 
with 
\ 
| 
Té 
peo} 
| | 
| 
V 


Keith: 


hysicians here were with the 


number of patients 


| impressed 
ypparent increase In the 
with mononucleosis-like infections in compari 

with 1957. The 


nosis of 


criteria settled upon for 
mononucleosis were | symp 
( Hoagland!® 
ind 2) sheep cell agglutination titer (SCAT 
of 1:112 or greater 


t is and signs of the disease 


Differential smears were 
de on most patients. Thousands of cases 


of respiratory infections occurring in young 


people are seen here annually (Evans?! 


Only a few present with symptoms and signs 
latter 
few problems of undiagnosed 


laise are sent for S¢ A] 


of mononucleosis. The along with a 


fever and 


TABLE 1 


PERIODICITY OF 


MONON UCLEOSIS-LIKE 
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DISEASI 
patients by one group of physic ians and the 
seen largely 
by a different set of doctors 


dependents were as outpatients 
Both of these 
groups of physicians remained stable during 
the 2 years. The inpatients were not segre- 
gated according to disease entity and were 
not retained in the hospital longer than their 
Most of them had 
determination. The 
SCAT 


trainees such follow-up was not 


clinical status required 
only a single heterophil 
dependents several 


With basi 
possible at this installation. 


frequently had 


The number of examined for 
SCAT and the titers of 1:112 


or greater were tabulated on a monthly basis 


patients 
number of 


HETEROPHILE DETERMINATIONS FOR CALENDAR YEARS 1957 AND 1958 
Vumber Examined Number with Positive SCAT 

Month 19 195 WS 
January 15 11 0 
February 16 8 0 8 
March 4 35 0 Is 
\pril 29 $1 0 21 
June 19 Is | | 
July 10 0 
August Is $5 0 
September 23 6 
October 9 Is 0 
November 9 27 6 
December 12 7 t 2 
TOTALS 191 274 14 99 


e laboratory records for the calendar 


ve 1957 and 1958 were reviewed, and 
ll} patients with SCAT of 1:112 or greater 
\ found. The examination was performed 


with a 
differential counts 


b the same technician 
\ e of sheep cells. The 


constant 


an! examination of the smears were done in 
most instances by an experienced technician; 
Where this is not the case, specific mention 
be made 


nical abstracts of these 113 patients were 


t} requested, but only 91 clinical sum- 
m s were found. Of these, 14 patients 
we seen in 1957. The remaining 77 pa- 
the were seen in 1958; the latter fell into 
tw roups: 54 soldiers and 23 dependents 
if e remaining 22 patients with elevated 
St in 1958, complete abstracts were not 


fe The former were managed as _in- 


for the calendar years of 1957 and 1958. The 
figures represent the number of patients ex- 
mined rather than the 
Repeat 
individual were not counted. 


number of determi- 


ations done examinations on the 


A control 
study on 45 young soldiers hospitalized with 
rube lla was done 


Sallie 


Only one of these patients 
had an elevated titer; his symptoms, signs 
ind clinical course proved to be typical of 
mononucleosis 

In addition, to obtain some idea of the pat- 
tern of the 


1958 were summarized in tabular 


disease here, 77 cases seen in 
form as 
to symptoms, signs, laboratory findings and 


linic al course 


Results. In 1957, there were 191 pa- 
tients examined for SCAT. Of this num- 


rit 
it) 
int 
ire 
« 
] 
| 
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ber, 14 were found to have a titer of 
1:112 or higher. This represented 7.33% 
of those examined. In 1958 there were 
274 patients who had SCAT determi- 
nations, and 99 were found to have 
elevated titers. This number was 36.3% 
of those examined. 

Concentration of positive titers in 
late winter and early spring of 1958 
was present. In the months February 
through May, 66 cases occurred. This 
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Heck?" Four cases (5.19%) pre- 
sented as acute hepatitis with jaun 
dice (Evans*, Morris, Robbins and 


Richter*’). Another patient had symp 
toms of hepatitis and abnormal liver 
function but was never clinically i 
teric (DeMarsh Alt®). 
tients (2.5%) developed symptoms and 
signs of acute appendicitis (Perisho 
and Sargent*?* ) 


and Two pa 


one of them was op 


erated upon and marked ileocecal 
TABLE 2.~SYMPTOMS FOUND IN 77 CASES SEEN IN 1958 
Nore Abdomina Chest Joint 
Malaise Throat Fever Nodes Headache Pai Cough Pain Pain Jaundice 
3Y 16 11 24 2 
TABLE 3.— PHYSICAL SIGNS FOUND IN 77 CASES IN 1958 
Pharyngo Fever Fever Fever 
Nodes Tonsillitis Spleen Liver Jaundice Ral Rash G9°-10T1 101 103 10 
60 61 9 9 5 } 24 20) 5 
TABLE 4.— LABORATORY (HEMATOLOGY) RESULTS PATIENTS SEEN 1958 
WBC's (75 cases » Ly phocyt 69 case Atypical Lym ph 
60 cases) at least 
WOO 5000-10000 10-20,000 IO OOO 10 50-60 >60 10-% Total W 
TABLE 5. HETEROPHILE DETERMINATIONS IN 77 CASES IN 1958 
1:112 1:448 1: 896 
26 23 1] 7 10 
represented 66% of the 12 months total adenitis was found. The second of 


for 1958. In that 4-months’ period, only 
125 examinations or 45.62% of the 
yearly total were done. The percent- 
age of positive results for these 4 
months was 52.80. 

Among the 77 cases whose records 
were reviewed, a number of interesting 
patients were found. The majority of 
the cases (61 or 79.22% of the total) 
presented with pharyngo-tonsillitis and 
generalized lymphadenopathy ( Bayrd', 


Hoagland’®, Stevens, Bayrd and 


these patients was not operated upon 
and convalesced without incident 


One patient developed _peritor 
signs over a massively enlarged sp! 
but did not require laparotomy. | 
patients (5.19%) had pneumonia 
part of their illness. 

The only fatality in this series 
a 2-year-old child who developed s 


of mononucleosis as she Was CONV: 
cing from rubeola. Elevated SCAT 
differential smears containing cha 
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clinical im- 
pression. She later developed staphylo- 


teristic cells confirmed the 
coccal pneumonia, bilateral empyema 
and succumbed at the time of thora- 
cotomy. 

One of the most pationts 
entire a 22-year-old 
woman who developed high fever (up 
to 104°) in her third day postpartum. 
She felt quite well and physic: il signs 
were not impressive. Her initial white 
blood count 13,000 with normal 
differential and no unusual cells. On 
the fifth postpartum day her spleen 
was palpable, but no enl: irged nodes 
felt. On the eighth postpartum 
day large numbers of atypical lympho- 
cvtes her differential 
and an elevated SCAT was ob- 
tained. At no time did the patient feel 


in the group was 


Was 


were 


were seen on 


smear, 


ill, and she returned home on _ the 
tenth day after onset of her fever. 

\n attempt was made in the 77 
cases discussed above to correlate ele- 
vated SCAT with the presence of ab- 
normal white cells in the differential 


smear. In 17 cases, a competent ob- 
server did not study the smear. In only 
one of the remaining 60 patients, how- 
did the laboratory fail to find 
atypical lymphocytes. Data on patients 
with atypical lymphocytes who failed 
to show elevated SCAT were not avail- 
able in the hospital records. However, 
the appearance of large mononuclear 
cells with reniform nuclei is not un- 
usual here in patients with rubella and 
other respiratory illnesses. In many 
such patients SCAT is requested but 
has been negative. The number of 
atypical lymphocytes in such cases is 
seliom more than 1 to 3 per 100 white 
blood cells. 

| 73 of the 77 patients discussed, 
elevated SCAT was present on the first 
detcrmination. On the remaining 4 
patients, 1 to 3 subsequent determina- 
tious were required to obtain an ele- 
vated titer. 


evel 


MONONUCLEOSIS-LIKI 113/343 


DISEASI 

Morbidity among these patients de- 
pended upon the form the disease pre- 
sented at what stage of the 


and illness 


treatment was initiated. In patients 
with pharyngo-tonsillitis, the use of 
penicillin or other appropriate antibi- 


otic was routine. 
the 
ization or 


Advanced 


In patients treated 
early average period of hospital- 


home was 7 days. 
tonsillitis with membrane 
formation required another week of 
convalescence. Patients with hepatitis 
were treated initially with clear liquids 
by mouth and oral vitamins. The last 
two received 2000 to 3000 ml. of 1,04 
water intravenously with daily 
Initial 
and vomiting were 


rest at 


glucose 
parenteral vitamins. 
tever 


anorexia, 
markedly re- 
duced in the latter 2 patients. Patients 
with pneumonia responded well to 
penicillin and bed rest and were re- 
turned to duty in 2 to 3 weeks. Activity 
undertaken prematurely in any patient 
delayed convalescence. 

Discussion. In an effort to explain 
the difference in incidence of the dis- 
ease in 1957 and 1958 and the peak 
occurrence, in the 4-month period in 
1958. physicians here attempted to find 
some pattern of personal contact be- 
tween 


cases. In soldiers, no 2 


cases 
came from the same barracks. Neither 
was the illness correlated with leave 
time. Among the dependents, no 2 


same family. 
Looking to the pattern of other dis- 
eases occurring here, 


cases occurred in the 


observers found 
the peak incidence of mononucleosis- 


like illness to occur at a time when 
common respiratory illnesses were 
diminishing in number. In the fall of 


1957 there was a local epidemic (4500 
cases) of Asian influenza. Otherwise 
there was no difference in the respira- 
tory disease pattern between the 2 
years studied. 
The winter of 
more 


1957-1958 was much 
than that of 1956-1957. 
The population and the type of person- 


severe 


) 
pl 
ill 
and 
ive! 
] 
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nel found in the post were essentially 
stable. 

There was little apparent reason for 
the change in incidence of the disease. 
Patients with symptoms and signs of 
mononucleosis somewhat more 
numerous in 1958 (274 versus 191) but 
the difference in percentage of positive 
results of SCAT is more impressive. It 
must be emphasized again that all of 
these individuals had to present with 
strong evidence of the disease before 
SCAT was requested, and that they 
represented a very small segment of 
the patient population with upper res- 
piratory illness. 


were 


The most important question con- 
fronting those who saw the periodic 
difference in the occurrence of the dis- 
ease was: Did this represent mono- 
nucleosis? In the absence of guinea-pig 
absorption studies, the question could 
not be definitely answered. On_ the 
other hand, this was a group of pa- 
tients with typical signs and symptoms 
and elevated SCAT. Hence, the term 
mononucleosis-like disease seems ten- 
able. 

Summary and Conclusion. A clinical 
study of 115 patients having signs and 
symptoms of infectious mononucleosis 
together with sheep cell agglutination 
titers (SCAT) of 1:112 or higher, un- 
absorbed, is presented. Rigid labora- 
tory criteria as outlined by others are 
not met. It is apparent, however, that 
there was an appreciable difference in 
the number of patients with mononu- 
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cleosis-like disease in 1958 
pared with 1957. 
Further, in 1958. there was a marked 


seasonal 


aS COM 


difference in the number of 
patients with elevated SCAT. Ther 
seems no feasible explanation for this 
difference other than periodic occur 
rence of mononucleosis itself. 

The 


tion studies is emphasized bv the fact 


necessity for doing agglutina 

that only the minority of patients sus 
| 

pected clinically of having the disease 

actually proved to have diagnostic 

titers. 


It is suggested that in ordinary clin 


ical practice phy sical examination 
study of well prepared differential 
smears, and unabsorbed SCAT. will 


give the proper diagnosis in most pa 
tients suspected of having the diseas: 
Out of the thousands of bacterial and 
viral infections seen here over a 2-vear 
period, only 113 with elevated SCAT 
found. Whatever mononucleosis 
may be, it is likely that these patients 
suffered from it. 


were 


Infectious mononucleosis is a reason 
ably specific clinical entity. Guinea pig 
studies after SCAT are essential to ab 
solute diagnosis. In the absence of ab 
sorption the 


suspected 


studies, disease can b 


strongly in patients with 
clinical manifestations and el 
vated SCAT. Atypical cells are helpful 
but be 
laboratorv confirmation. Periodicity ot 
the disease is strongly suggested by 


this study. 


usual 


cannot relied upon alone tor 
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SUMMARIO IN INTERLINGUA 
Periodicitate de Un Morbo Mononucleotoide in Un Establimento Militar 


Es presentate un studio clinic de 113 patientes con signos e symptomas de 
mononucleosis infectiose e titros de agglutination de cellulas ovin (TACO) de 
plus, non-absorpte. Le rigide criterios laboratorial que ha essite 
formulate per altere autores non esseva observate in le presente studios, sed il 
es apparente, nonobstante, que il occurreva un notabile differentia in le numero 
cle patientes con morbo mononucleotoide inter le annos 1958 e 1957. 

In plus, in 1958 un marcate differentia saisonal esseva manifeste in le numero 
del patientes con alte valores de TACO. Il pare impossibile trovar un explication 
adequate pro iste differentias excepte le stipulation de un occurrentia periodic 
de mononucleose mesme. 

Le necessitate de effectuar studios de agglutination es sublineate super le 
base del facto que solmente un minoritate del patientes sub suspicion clinic 
habeva de facto titros de magnitude diagnostic. 

k's opinate que in le practica clinic ordinari, le examine physic insimul con 
studios de ben-preparate frottis e determinationes de TACO non-absorpte suffice 
pro le establimento del correcte diagnose in le majoritate del casos suspecte. 
Inter le millenas de infectiones bacterial e virusal vidite in le curso de 2 annos a 
iste establimento, solmente 113 habeva elevate valores de TACO. Ben que 
le ver natura de mononucleosis remane obscur, il es probabile que ille 113 
pationtes lo habeva. 
monucleosis infectiose es un sensibilemente specific entitate clinic. Studios 
i porcos de India es indispensabile pro le diagnose post le determination del 
PAC O. In le absentia de studios de absorption, le morbo pote esser fortemente 
sus) icite in patientes con le signos clinic usual e elevate valores de TACO. 
Ce! ilas atypic es de adjuta, sed per se illos non suffice pro le confirmation 
laburatorial. Periodicitate del morbo es fortemente suggerite per le presente 
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AN EVALUATION OF 


HYPERTENSION AND LIVER DISEASE 


IN AN ALCOHOLIC SERVICE* 


By H. F. Loyxe, M.D. 


AND 


R. M.D. 


(From the St. Vincent Charity Hospital, Cleveland, Ohio ) 


ALTHOUGH most of the recent litera- 
ture (Nadeau, Rowleau and Delage’, 
Texon®, Voegtlin, Moss‘ 
that not the 
primary cause of cirrhosis of the liver, 
it is fairly well documented that diet 
and alcohol do play an important 


and 
alcoholism is 


Broz 
indicates 


role. The alcoholic on a ward spon- 
sored by the Alcoholics Anonymous or- 
ganization is of a higher social stratum 
than his counterpart on the general 
medical Therefore, his diet 
should be superior, and he should 
have less cirrhosis of the liver. 

The observation that hypertension 
and liver disease do not usually co- 
( Loyke®, has been 
made, but conflicting observations have 
been reported (Bouchut, Froment and 
Grasset', Kirschbaum and_ Shure’, 
Vorhaus*). The present study 
undertaken to examine the clinical and 
laboratory 


ward. 


exist Raaschou® ) 


Was 


characteristics of chronic 
alcoholics with regard to liver damage 
and the presence or absence of hyper- 
tension. 

Material and Methods. Four hundred and 


thirty-two 
were 


consecutive chronic 


admitted 


alcoholics 
during an 8-month period 
through the Alcoholics Anonymous organiza- 
tion to their special ward in St. Vincent 
Charity Hospital for voluntary medical treat- 
ment. None were bleeding or showed evi- 
dence of severe brain damage. 

Classification of the degree of liver damage 
was made by the following criteria: Grade 0 


°This investigation was supported by a 
Heart Institute, Public Health Service. 
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PHS 


those whose physical ind laboratory exa 
nations were normal; grade 1, a minor abr 
mality of one or more tests; grade 2, ad 
i marked abnormality of one test; grad 
demonstrated marked abnormalities of | tv 
or more tests; and grade 4 had jaundic« 
iscites 

Clinical liver disease was tabulated 
hepatic enlargement, spider nevi, jaun 
and ascites. Laboratory tests included 


following: cephalin flocculation, serum 


tein determinations of albumin globulin rat 
by the chemical method of Kingsley, set 
glutamic acid transaminase and the br 


suifophthalein tests. 
Hypertension was diagnosed when 
toli ot 150. or 


pressure a diastolic pre 


of 90 mm. Hg or greater was present on t 
day ot admission. All blood pressures W 
recumbent casual readings. Pressures w 


ilso taken the 


when the 


second day ot hospitaliz 


patients were less disturbed 


Results. In the S-month period of 
observation, 358 males and 74 females 
17% 


their treatment course. The age rang 


were admitted and studied wit! 


was from 23 to 73 vears with an aver 
17 for the males, and 44 tor 
the females. 

Only 151 of the total (432) had any 
degree of liver disease. Of this group 


age of 


120 were male and 23 female, whi 
was 8% greater than the male group 
It will be noted in Table 1 that onl 
4 patients were classified as having 


grade 4 liver disease, and grade 
found in only 3 patients, all 7 being 
male. A larger proportion of the f 


research grant, H-4107, from the Nationa 


ora 
Ww 

{ 

| 

| 

| 
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Lovke and Cutarelli: 


males was found to be classified as 
grade 2 than males (males, 15 of 120 
and females, 13 of 31). Grade 1 liver 
damage made up the largest group 
with 98 males and 18 females. 


PrABLE 1 ANALYSIS OF LIVER DISEASE 
IN CHRONIC ALCOHOLICS 

( theation Val: Female 
(rade 0 218 
(srade 1 Os Is 
(srade 2 15 
(rade 3 
Crack 


(rrade 0, all liver function tests and physical 
findings normal; grade 1, a minor abnormality of 
one or more tests: grade 2, a minor abnormality 
of one or mere with a marked abnormality of one; 
grade 3, marked abnormality of 2 or more tests, 
ind grade 4, a marked abnormality of two or more 

sts with jaundice or ascites 


Hypertension was present in a total 
of 22 cases (Table 3), 12 of whom did 
not show evidence of liver disease and 
so were classified as grade 0. The mean 
iverage blood pressure of the hyper- 
tensives on the day of admission was 
196/105, and on the second day was 
163/97 mm. Hg. The average pressure 
of the normotensive group on the day 
of admission was 144/86, and on the 
econd day of hospitalization was 
134/80 mm. Hg. Of those with hyper- 
ension, 9 were classified as grade 2 
nd 4 as grade 3. Not one of the hy- 

rtensives was found in grade 4, and 


» one demonstrated reversal of albu- 
in-globulin ratio. Twentv of the 22 
itients with hypertension were male. 
Discussion. The presence of severe 
er disease in hospitalized AA’s is 
extremely rare finding. In our study, 
ly 4 out of 432 cases could be classi- 
d as having grade 4 liver damage, 
d they were all males. The females, 
though fewer in number, were com- 
ratively equal to their male counter- 
rts, but they definitely had less evi- 
nce of major liver disease. 
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An AA population is certainly a selec 
tive group, since admission to the hos 
pital in an AA ward is voluntary. These 
patients are not the indigent type of 
alcoholic seen on the general medical 
wards. That this group's nutrition is 
far superior to the latter group s is 
exemplified by the fact that severe 
liver disease is so rare. Texon® and 
Voegtlin? have made similar observa 
tions with the same type of patients 

Hypertension was present in only 22 
patients and 12 of these did not dem- 
onstrate any evidence of liver disease 
The remaining ten with liver disease 
had normal albumin-globulin — ratios. 
This is in keeping with the observation 
of this author* that hypertension with 
liver disease can be sustained as long 


rABLE 2.) ANALYsIS OF 482 ALCOHOLICS 


ANONYMOUS PATIENTS 
Vale Female 


Number 74 
Average age 7 +4 
Liver disease 120 | 
Liver disease* and hypertension 9 | 
Normal liver and hypertension 11 l 
*Liver disease groups represent those classified 


yrades l to 4 
tHypertension was discovered to be present with 
readings of over 150 90 mm. Hg 


TABLE 8.--BLOOD PRESSURE IN AN 
ALCOHOLIC SERVICE 


Hype rlensive 


Vormote naive 


Vormal Live r Vormal / ver 
Liver Disease Liver Disease 
Number patients 259 134 5) 17 
Ist hospital day 14486 139.83 175 98 201 107 
2nd hospital day 13480 131/80 170/95 161 97 
\verage age, years Males, 47 +4 42 
Females, +4 


Blood pressure readings are in mm. Hg All 
are casual recumbent readings 


as the serum protein ratio has not be- 
come reversed, with a hyperglobulin- 
emia. The presence of hypertension 
with liver damage is often observed, as 


bane 
| 
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Voegtlin’ has noted, in chronic alco- 
holics from the higher income classes 
of society probably because reversal of 
the albumin-globulin ratio is not often 
seen. Texon®, in a series of 200 chronic 
alcoholics, found 15 instances of essen- 
tial hypertension; however, no mention 
is made of the serum proteins. The im- 
portant role of the serum proteins with 
regard to the presence of concomitant 
hypertension and chronic alcoholism 
with liver damage, seems to be sub- 
stantiated since all of our 22 patients 


September, 1960 


10 had some degree of liver damage 
but had normal albumin globuli: 
ratios. This substantiates the previou 
observations that hypertension cannot 
subsist with liver damage in which 
there is a reversal of the albumi: 
globulin ratio. 

Only 151 of the entire group had 
anv degree of liver damage. The rati 
of males to females demonstrating liver 
damage was about the same as_ the 
ratio of the sexes in the entire group 
although the females showed slightly 


with both diseases had normal albumin- 
globulin ratios. 

Summary. Hypertension was found 
to be present in only 22 of 432 chronic 
alcoholic patients on an Alcoholics 
Anonymous ward. Twelve of these hy- 
pertensives did not demonstrate any 
degree of liver disease. The remaining 


less hepatic damage. Cirrhosis of the 
liver was a rare occurrence in these pa 
tients and was probably due to ad 
quate nutrition of patients admitted t 
this specific ward as compared to al 
coholics usually found on general med 
ical wards. 
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SUMMARIO IN INTERLINGUA 
Evalutation de Hypertension e de Morbo Hepatic in Un Servicio de Alcoholismo 


In un servicio hospitalari pro alcoholicos, le presentia de hypertension esses 
constatate in solmente 22 inter 432 patients con alcoholismo chronic. Dece-du 
del 22 manifestava nulle grado de morbo hepatic. Le altere 10 habeva un cert 
grado de vitiation hepatic, sed lor proportion de albumina a globulina essev 
normal. Isto corrobora le previe observationes que hypertension non pot 
subsister in association con lesiones hepatic in que le proportion de albumina 
globulina es revertite. 

Solmente 151 del gruppo integre habeva le un o le altere grado de vitiatio: 
hepatic. Le proportion de masculos a femininas con vitiation hepatic esse 
quasi le mesme como le proportion inter le sexos in le gruppo integre. L 
femininas, il es ver, monstrava levemente minus vitiation hepatic. Cirrhosis d 
hepate esseva un raritate in iste patientes, probabilemente a causa del adequat 
nutrition del patientes in iste servicio specific in comparation con alcoholico 
usualmente trovate in servicios medical general. 
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on THE NECROPSY INCIDENCE OF GALLSTONES IN THAILAND 
ic] 
wi By Tinrat STITNIMANKARN, M.D. 
ASSISTANT PROFESSOR OF PATHOLOGY 
ti From the Department of Pathology, Siriraj Hospital Medical School, University of Medi al 
Sciences Bangkok. ‘| hailand 
ve} 


SEVERAL reports (Crump', Cunning- — Siriraj Hospital Medical School, Bangkok 
| ham and Hardenbergh*, Jaffe*, Lieber’, Phis is gene hospital 
apacity of 1,000 3.2 


he : necropsies performed in the Department of 
' Mosher*) have appeared which empha- pathology in the 5-vear period between Jan : 
le size the influence of racial factors on uary 1, 1954, and December 31, 1958. All 
' the incidence of gallstones Although of these necropsies were revic wed for the 
te presence of gallstones. In addition, all necrop 


surveys on the frequency of gallstones . 
sied subjects in whom a previous cholecys- 


at necropsy 1n different countries have tectomy for gallstones had been performed 


§ been published, no such report has as were included among the cases with gall 
PTABLE 1. AGE, SEX, AND RACIAL INCIDENCE IN 3288 NECROPSIES 
] OL Thai Chinese Totals 
. 
Vale Female Vals ‘ 
newborn to 19 756 572 285 245 1856 : 
20-29 116 i) 10 241 
1089 149" 122 23 
49 158 9 3 15 
OU 182 97 oo 11 
60-69 89" 53 3 178 
70-79 +2 23 l 69 
80 and older 9 
unknown 
all cases 1435 1081 471 296 82838 
I ige 20 and over 679 509 186 7 1427 
"An Indian in this age-group 
Ve been based on experience in Thai- stones. However, the number of cholecystec- 
land. It was principally for this reason tomes done in this hospital is not high, for 
‘ , nly 228 were performed during the same 
th | undertook the preparation of 
th -vyear period. In 135 of these, gallstones 
icle. it 1s re cognizec that the were found (90:93) 
inc dence of cholelithiasis in the gen- Table 1 summerizes the age. sex. and 


el population cannot be directly in- racial distribution in the entire series. Since 
tered from necropsy findings, but gallstones are known to be rare in children, 
some index of its magnitude mav be and above the age of 20 there is a progressive 
ae iced ( Newman ial Northrup!” ). rise in the frequency of gallstones, the age, 
sex, and racial distribution of the necropsy 
iterial. The material for this study was cases over 20 years are also summarized in 
ned from the routine necropsy service of | Table 1 
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Results of Study. In the entire series the Jaffe (Cook County Hospit 
there were 46 patients with cholelithia- figures were 29.03% for white fema 


sis, an overall percentage incidence of — 11.2% for white males, 25% for colo: 


1.4. In Table 2 the cases of cholelithia- females and 4.34% for colored 


males 
sis are broken down into age groups, The Lieber (Philadelphia Gen 
sex, and race, with the absolute frac Hospital) figures for the — sam 
tion and the percentage of each group. groups were 27.5%, 12.57, 16.7% 
Only one patient under 20 with chole- 7.7% respectively. Comparisons in other | 


lithiasis was found. This was a Thai higher age groups are essenti 


woman, age 19. In the 1,427 necropsy — similar. 


TABLE 2.- AGE, SEX AND RACIAL INCIDENCE OF CHOLELITHIASES 
IN 46 NECROPSY CASES 


ge Thar 
newborn to 19 O 756 1572 
OWS 
20-29 > 116 om 
2 149 1 2 28 
1.34 S82 S70 
2 158 058 S15 
1.27 0 20.00 
O.76 1.22 5.00 0 
60. 69 355 
49 7.005 12.12 
70-79 2 42 12 os 11 
176 $35 0 
80 and older 14 1 4 oO] Oo 
25.0 250 
unknown (adult oo 
0 0 0 
Total: all cases 12 1455 21 1081 9 471 £296 
O.S4 1.4 1385 
Total: age 20 and over 12679 20 509 9 186 $55 
1.77 tS4 7.55 
* Ratio of cases of cholelithiasis to total cases in each group 


percentage is given in parentheses 


cases over 20 vears there were 45 pa COMMENT. Conclusions as 


to 


tients with cholelithiasis, a percentage geographic frequency of — gallst: 


incidence of 3.2. Of these 45 patients drawn from total necropsy 


(4.8% of all Chinese males over 20), stones were present in 46 case 


+} 


figure 
with gallstones, 12 were Thai men when uncorrelated with age, sex, 
(1.8% of all Thai males over 20). 20 race. are completely misleading 
were Thai women (3.9% of all Thai the entire series of 3,283 necro} 
females over 20), 9 were Chinese men regardless of age, sex, and race, 


\ 


and 4 were Chinese women (7.6% of an overall incidence of 1.4%. This 


all Chinese females over 20). 


gests a verv low incidence of ston 


When the total Thai and Chinese Thailand as compared with re] 
incidence of 6.74% for the age period from the United States, Austria 
60 to 69 is compared with the two Sweden. Mosher®, in 1901, exam 


American series, it is of interest that the records of 1,655 complete ne¢ 


il 
S28 


Stitnimankarn: NECROPSY 
sies from the Pathological Department 
of the Johns Hopkins Hospital. In 115 
cases, or 6.94%. 
Mitchell, 


all ages, 


gallstones were prese nt. 
among 1,600 necropsies of 

found 

. Ludlow® 


50 cases of gallstones, 

1937, analyzed the 
records of 4,800 necropsies from the 
Institute of Pathology, Western Reserve 
University Hospitals. 
\mong the 4,800 nec ropsies, gallstones 
335 (6.98% ) 
and Hardenbergh?, in 


Ol 3.19 


and Unive rsity 


were found in Cunning- 
1956, from 
5 Alabama hospitals, were able to col- 
lect for 6,185 nec 
ar covering a period from 1946 
to 1953. In the 


of age, sex, 


ham 


study consecutive 
series, regardless 
there were 34] 
patients with cholelithiasis, an overall 
1931, 
1.000 
routine necropsies at the City Hospital 
in Vienna, 


entire 
and race, 
5.51% 


incidence of Crump', in 


in a study of the material from 
Austria, reported the pres- 
% of the cases 
reported the in- 
The 
was based on 6,575 
1.288 cases of gall- 
an overall incidence 


ence of gallstones in 32.5 
1937, 
gallstones in Sweden. 


\lartensson‘, in 
cidence of 
postmortem study 
in which 
stones were 
of 19.6%. 


in the present series 1427 necropsies 


he ropsies 


found, 


re performed on individuals over 20 
ears of age, and gallstones were found 


n 3.2% of 


these. This still suggests a 
this 

uuntry in comparison with findings in 
the United States. Jatte*, in 1933, 


cted the data of 2.621 necropsies on 


low incidence of gallstones in 


col- 


cople over 20 years of age which were 
erformed in the Department of Pa- 
ology of the Cook County Hospital, 
hicago. He found 208 cases with gall- 
9.03%. Liebert, in 1952, an- 
29,779 consecutive necropsies 
erformed on patients over 20 years of 
ge, at the Philadelphia General Hos- 
ital during a period of 20 years. Gall- 
tones were present in 11.6% of this 
roup. 


tones or 


lyzed 


INCIDENCE 


GALLSTONES IN THAILAND 


121 351 


It is clear that the inci- 


dence of stones in Thai is low, 


necropsy 
and less 
frequent than in the United States or in 


other countries such as Austria and 
Sweden. 
Gallstones are rarely found in per 


sons under This is true 


in the 


20 vears ot age. 
present series. Stones occurred 
1.856 


gradual 


only once in such necropsies. 


There is a increase in fre- 
quency from 20 years of age upward 


Table 2. A high 


was noted in extreme old age. 


as secn frequency 

In age groups above 20 years, stones 
were more frequent in women than in 
1.37: men, 2.47) 
this true both in Thai 
Chinese (Thai female, 3.9 
1.8%: Chinese female, 
1.8%). 

It is of interest to know that the pop- 
ulation of Bangkok is about 2 million 
people and is composed chiefly of Thai 


men (women, and 


was and in 
Thai male, 
7.6%: Chinese 


male, 


and Chinese. Of the 45 patients over 
20 with gallstones, 32 were Thai (2.7% 
of all Thai), and 13 were Chinese 
(5.4% of all Chinese). These figures 


Thai race is less sus- 
than the 
although selection may 


suggest that the 
ceptible to 
Chinese 


cholelithiasis 
race, 
be partly or entirely responsible for 
this difference. 


Ludlow® stressed the low frequency 


of gallstones in China and Korea, 2.3% 
9 


ropsies, respectively. In his opinion, the 


and based on 266 and 275 nec- 


necropsies were too few in number to 


warrant positive statement as to 


the frequency of 


any 
gallstones among 
Koreans. 

Summary. 1. Among 3,283 necropsies 
performed during the years 1954 to 
1958 in the Department of Pathology, 
Siriraj Hospital Medical School, 46 


cases of gallstones were found (1.4%) 
2. Gallstones were rarely 
persons under 20 years of 


once in 1,856 such necropsies. 


found in 
age; only 


vit 
hil 
lo 
neral 
tial] 

674 
| 
| 

. 
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3. Forty-five patients with gallstones quently in Thai (2.74%) than in Chines: 
were found in the 1,427 necropsy cases (5.4% 


over 20 vears of age, an incidence of 5. Gallstones were found more fr 
3.2%. quently among women (4.37) th 
4. Gallstones were found less fre- among men (2.4% 
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SUMMARIO IN INTERLINGUA 
Le Incidentia de Calculos Biliari in Necropsias in Bangkok 


1. Inter 3.283 necropsias effectuate inter 1954 e 1958 al departimento 
pathologia del Schola Medical e Hospital Siriraj a Bangkok, 46 casos de calcul 
biliari esseva trovate. Isto es un incidentia de 1.4% 

2. Calculos biliari esseva trovate rarmente in subjectos de minus que 20 anno 
de etate. Un sol caso esseva notate inter 1.856 tal necropsias. 

3. Quaranta-cinque patientes con calculos biliari esseva trovate inter Je 1.427 
necropsias de subjectos de plus que 20 annos de etate. Isto es un incidenti 
de 3,2%. 

4. Calculos biliari esseva trovate minus frequentemente in thais que in chines 
Le incidentias esseva 2,7 e 5.4%, respectivemente. 

5. Calculos biliari esseva trovate plus frequentemente in feminas que 
homines. Le incidentias esseva 4,3 e 2.4%. respectivemente. 
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In the neonatal period, jaundice of 
unknown origin is not infrequently en- 
countered and the problem of diagnosis 
is not readily resolved. For this time 
of life the history, physical examina- 
tion, and the usual laboratory pro- 
cedures are often of little help in ar- 
riving ata oe etiological diagno- 
sis, and may in fact be responsible for 
And yet early 
diagnosis is of importance in those in- 
fants with the type of congenital mal- 
formation of the extrahepatic biliary 
tract which is amenable to surgical cor- 
rection. This would permit early repair 

nd limit the degree of irreparable 
lepatic pathology. Likewise, in medi- 

il types of neonatal jaundice, such as 
cute neonatal viral hepatitis or the so- 

illed  “inspissated bile syndrome,’ ° 

lore accurate diagnosis may minimize 


the possibility of unnecessary and even 
hazardous surgical intervention. 

The purpose of this paper is to 
report the pattern of activity of glu- 
tamic oxaloacetic transaminase (GO- 
T) and glutamic pyruvic transaminase 
(GP-T) in serum as it evolved from 
serial measurements beginning shortly 
after birth, in a premature newborn 
with atresia of the extrahepatic biliary 
tract. This is the youngest reported in- 
fant with this congenital malformation 
in whom serial observations of GO-T 
and GP-T activity have been docu- 
mented. This case furnishes a striking 
demonstration of the value of this lab- 
oratory technique as a diagnostic tool 
in neonatal jaundice. The pattern of 
enzyme activity that resulted from 
these serial measurements established a 
definitive diagnosis, and permitted a 


The “inspissated bile syndrome” is characterized by the onset during the first week of life 


f signs of complete biliary obstruction, that is, 
urobilinogen in urine (Gellis, Craig, and Hsia‘, 


acholic stools, presence of bile and absence 
Hsia et al.5). The jaundice which becomes 


inifest is associated with an increase in direct bilirubin in the serum and negative liver 
culation tests. Spontaneous relief of biliary obstruction occurs within several weeks to 
veral months. Occasionally hepatic cirrhosis may follow as a sequela. The pathogenesis 
still obscure although a number of etiological factors have been implicated. Clinically the 


ndrome may be delineated into two groups. 


In the first group are those infants who 


velop this clinical picture as a complication of hemolytic disease of the newborn. In the 


cond group are 


those infants in whom the cause for the development of this syndrome cannot 


established. Surgical interference is not indicated, and, if undertaken, may only alter the 


vorable course adversely. 


(123/353 ) 
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recommendation for surgical interven- 
tion at an earlier age than would have 


been possible without the aid this 
newer technique. 
Transaminases are enzymes which 


catalyze reactions involving the trans- 
fer of an amino group (NH.) from 
an amino acid to a keto acid with 
formation of a new amino acid and 
new keto acid. These 
widely distributed human and ani- 
mal tissues and are also present in 
normal serum and plasma. The liver 
is an organ which is particularly rich 
in transaminase activitv. An increase in 
transaminase activity in the serum oc- 
curs in the presence of active hepato- 
cellular injury or both, 
partly as a result of liberation of the 
enzyme from the damaged cells. 

In reports of previous investigations, 
with our noted that 
the technique of serial measurements 
of serum transaminase could be of in 


enzymes are 


necrosis, or 


collaborators we 


valuable aid facilitating the differ- 
ential diagnosis of neonatal icterus 
(Kove, Goldstein and Wrdblewski' 


Kove et al.'*, Kove, Perry and Wro- 
blewski'* ). These studies were made 
of enzyme activity in serum for GO-T 
and GP-1 


and 


in normal newborn infants, 
in infants with neonatal jaundice 
of pathological origin. In the infants 
with neonatal icterus caused by patho- 
logical conditions, serial measurements 
of transaminase activity were obtained 
at frequent intervals. From these 
studies it was found that characteristic 
patterns of serum transaminase activity 
appeared to evolve for each of the 
varied causes of jaundice in newborn 
infants, with consequent significant 
diagnostic implications. Enzyme activ- 
ity Was measured spectrophotomet- 
rically and the results are expressed 
in units of activity per ml. of serum 
per minute (Karman, Wrdéblewski and 
LaDue*®, Wréblewski and LaDue** ) 


It was the results of our previous 
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studies which enabled us to arrive at 


this early definitive diagnosis in this 
premature infant. These results may 
be summarized as follows 

1. Normal Newborn Infants. For nor 
mal newborn infants the range of se 
rum transaminase activity was found 
to be somewhat greater than that for 
adults in whom levels of 5 to 40 units 


are considered normal. In the early 
neonatal period levels of activity up 
to 120 units for GO-T and 90 units for 
GP-T 


vond the age of 


found to be normal. Be 
2 to 3 


serum 


were 
months the 
transaminase 


normal levels of 


activity approximate those of normal 

adults unpublished observations*! 

2. Physiological Jaundice of the New 
Infant. 


was not 


Serum transaminase ac 
affected by variations 
in the degree of hyperbilirubinemia in) 


tivity 


the neonatal period. 

3. Neonatal jaundice due to any of 
the following: a) prolonged phy siologic 
icterus of the newborn infant; b) ab 


sorption of hemorrhagic components 


from an encapsulated hematoma: < 
extrahepatic infection; d) incomplet 
biliary obstruction in the 


“inspissated 
bile svndrome.” All 


conditions 
associated with normal neonatal 


these 
were 
physiological levels of enzyme activity 

4. Neonatal Jaundice Complicated by 
Kernicterus. No alteration in enzyme 
activity followed the development of 
this neurological complication. 

5. Neonatal Jaundice due to Hemo 
lytic States. In the 
hemolytic states, 


usual mild to sever 
regardless of etiolog 
enzyme activity en 
sued. However, in the presence of ful 
minant hemolysis GO-T activity alon 
was transiently increased to about 30) 
units, presumé ibly as a manifestation o 
the normally high 
GO-T activity in 


no alteration in 


concentration 
erythrocytes. GP- 


activity did not increase. 
6. Neonatal Jaundice due to Con 
plete Biliary Obstruction (Exclusive « 


| 


Kove and Wroblewski: 


Viral Hepatitis ). 
activity rose relatively slowly and pro- 
gressively to a peak level which re- 
mained below 800 units. It then leveled 
off to a although still increased, 
range. This group included infants 
with the 
biliary 


Serum transaminase 


lower. 


neonatal 
(congenital mal- 
extrahepatic — bile 
in infant with the medical 
type of neonatal biliary 

‘inspissated bile 


surgical type of 
obstruction 
formation of the 
ducts) and 
obstruction 
syndrome’). Our 
preliminary studies indicate that these 
two groups may be differentiated from 
each other by their enzyme patterns. 
In the medical type ( “inspissated bile 
svndrome ) the increase in transami- 
abruptly in the 
very early neonati al period (during the 
first bao of life), simultaneously with 
the onset of biliary obstruction. On the 


nase activity began 


other hand, in the surgical type (con- 
genital malformation of the _ bile 
ducts), the increase in enzyme activity 
was initiated babes in the neonatal pe- 
riod (at about 1 to 1% months of age 

that is, sometime after clinical evidence 
of biliary 


obstruction first became 


manifest. In both these medical and 
surgical tvpes of neonatal biliary ob- 
struction normal levels of serum trans- 
iminase activity preceded the initial 
activity. 

. Neonatal Jaundice Associated with 
He ‘patic 


increase in enzyme 


Cirrhosis (second: try to mal- 
formation of extrahepatic biliary tract ). 
Serum enzyme activity for GO-T and 
GP-T was generally increased to levels 
which remained below 800 units. The 
increase in activity tor GO-T was 
usually greater than that for GP-T. 
Inactivity in the cirrhotic 
would be reflected in normal levels of 
serum GO-T and GP-T activity. 
8. Neonatal Jaundice Due 


pr cess 


Cyto- 


EARLY DIAGNOSIS OF CHRONIC BILIARY ATRESIA 


125 355 


megalic Inclusion Disease with Hepatic 
Involvement. Serum GO-T activity 
was studied in a newborn infant with 
cytomegalic inclusion disease with mas- 
sive hepatic involvement. The pattern 
of enzyme activity was characterized 
by a sustained increased plateau level 
from birth, ranging from 300 to 400 
units. (GP-T activity was not studied. 
9. Jaundice Associated with Acute 
Neonatal Viral Hepatitis (Serum type ). 
In an infant with the mildest detectable 
clinical manifestations, enzyme activity 
rose sharply during the st: ige of in- 
creasing hype rbilirubinemia. GO-T ac- 
tivity was initially well above 800 units 
which was higher than jaundice of 
any other cause studied. g then rose 
rapidly to a peak level of 1140 units. 
With improvement, enzyme ac tivity de- 
1 GP-T 


activity was less striking. A clinical re- 


creased rapidly. The increas 


lapse was reflected in a secondary in- 
crease in GO-T and GP- activity. ° 


Case Report. This male Negro infant was 
born prematurely at this Z spital after a 28 
at birth was 1870 
Phe was a multipara 


week gestation. The weig 
gm. (4 lb. 2 oz 
gravida 3, para 1) whose blood type was 
O, Rh positive. Her serological test for syvphi- 
lis was negative. The prenatal course and 
delivery were uneventful. The infant was in 
good condition at birth and breathed sponta- 
neously. Physical examination at birth re- 
vealed no unusual findings. The infant took 
feedings well. His weight increased to 1790 
gm. 1 Ib. 15 oz.) on the fourth day, and 
thereafter rose progressively. At the age of 
1S davs slight 
the serum total bilirubin was found to be 
7.6 mg. per 100 ml. (2.7 mg. direct, 4.9 
During the next 
serum total bilirubin decreased to 4.4 mg 
per 100 ml. The jaundice was attributed to 
prematurity. However, at the age of 35 days 


scleral icterus was noted and 


mg. indirect ) 2 weeks the 


the serum total bilirubin rose to 7.9 mg per 
100 ml. with an increase of the direct compo 
and the infant 
was then brought to our attention 


nent to 6.5 mg. per 100 mi.. 


It is quite probable that acute neonatal viral hepatitis may be reflected in a peak level of 


transaminase activity below 800 units. 


However, 
iost likely be so mild as to manifest itself in ; 


under such circumstances the disease would 
anicteric form, and thus not present itself as 


t problem in differential diagnosis of neonatal jaundice. 


| 
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LABORATORY DATA. At this time (age 35 
days) the stools were clay colored. A trace of 
urobilin was demonstrable on initial examina- 
tion. (On subsequent examinations urobilin 
was absent.) Urinalysis failed to reveal the 
presence of bile, urobilinogen or galactose. 
No pyuria or cytomegalic inclusion bodies 
were found on microscopic examination. The 
blood type was B, Rh positive. The hemo- 
globin level was 12.0 gm. per 100 ml. There 
was no evidence of hemolysis or blood group 
incompatibility. Hematological studies yielded 
normal results. Culture of the blood yielded 
no growth. The cephalin flocculation was 0 
to 2+. The thymol turbidity was 0.7 to 1 
unit. The alkaline phosphatase activity was 
9.8 to 11 Bodansky units. The gamma globu- 
lin level was 1.9 Kunkel units. The level of 
blood cholesterol was 239 to 276 mg., and 
of cholesterol esters 104 mg. per 100 ml.; 
the blood phosphorus was 4.8 to 5.2 mg. per 
100 ml.; the blood urea nitrogen level was 
12 mg. per 100 ml.; the albumin-globulin 
ratio was 4.0:2.2. The prothrombin clotting 
time was 15 seconds (control 15 seconds). 
Roentgenograms of the skull showed no evi- 
dence of intracranial calcification. 

EARLY SERUM TRANSAMINASE LEVELS AND 
IMPLICATIONS. At the age of 17 days serum 
transaminase activity was at the normal levels 
of 38 units for GO-T and 21 units for GP-T 
(normal neonatal range up to 120 units 
GO-T and 90 units GP-T). At the age of 35 
days the enzyme levels were still at normal 
neonatal levels (GO-T = 28 units, GP-T 
18 units). These successive normal enzyme 
levels in the presence of biliary obstruction 
provided important diagnostic conclusions 
even at this early age of 35 days. Firstly, 
acute neonatal viral hepatitis was excluded 
by the absence of a demonstrable increase in 
level of enzyme activity on at least one of 
the two determinations of enzyme activity. 
Secondly, “inspissated bile syndrome” was 
eliminated from consideration because had 
this condition been present, increased levels 
of serum transaminase activity would have 
been demonstrable during the obstructive 
biliary phase. Thirdly, intrahepatic infection, 
such as cytomegalic inclusion disease, was 
not the likely etiological factor, in the ab- 
sence of increased levels of serum trans- 
aminase activity. Fourthly, neonatal extra- 
hepatic infection was a possibility since it 
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is characterized enzymatically by normal levels 
of GO-T and GP-T activity, and it may also 
present clinically with biliary obstruction 
(Kove et al. 11-13), However, this diagnosis 
was excluded by the results of clinical and 
laboratory findings. Finally, congenital mal 
formation of the biliary tracts remained as a 
strong probability in the face of biliary ob- 
struction at this age of one month accom 
panied, as it was, by normal levels of serum 
transaminase activity. It was anticipated at 
this time (age 35 days) that if malformation 
of the biliary tract were indeed present, 
GO-T and GP-T 
expected to increase progressively to peak 
levels below 800 units.° 

CLINICAL COURSE AND LATER TRANSAMINASI 
LEVELS 


activity would soon be 


As the clinical course was followed 
biliary obstruction continued. Bile appeared 
in the urine at the age of 43 days, and 
thereafter was demonstrable consistently. The 
serum total bilirubin level ranged from 4.4 
mg. to 11.8 mg. per 100 ml. with a prepon 
derance of the direct component. The gen 
eral condition remained good The feedings 
were well taken and progressive increase in 
weight continued. 

As was predicted on the basis of our pre 
vious studies, enzyme activity began to in 
crease at about 145 months of age. At the age 
of 49 days GO-T activity rose to 128 units 
and GP-T to 88 units. With this initial in 
crease in serum transaminase activity all re 
maining doubts with respect to the diagnosis 
of congenital malformation of the bile ducts 
were dissipated, surgical intervention 
was recommended. However, because of the 
small size of the infant (weight 6 lb. 2 07 
operation was deferred to a later date by 
the surgical service to permit growth in siz 
of biliary structures. The operation was per 
formed at the age of about 3% months, at 
which time the infant weighed 8 lb. 4 oz. The 
entire extrahepatic biliary tract was found 
to be represented by strand-like filaments. A 
rudimentary gallbladder was present. The 
liver was greenish brown and presented a 
granular appearance. On microscopic exami- 
nation of hepatic tissue there was evidence 
of biliary cirrhosis and bile stasis. The normal 
lobular architecture was found to be distorted 
by periportal and perilobular fibrosis. Areas 
of hepatic cord cell degeneration were noted 


*The absence of bile in the urine did not mitigate against this diagnosis since it had been 
observed previously, on occasion, in another infant with malformation of the extrahepati: 


biliary tract. 


The explanation for this phenomenon is not clear. 


However, it does raise 


the possibility that bile, in some form, may be eliminated by methods other than via the 
kidneys and the intestines. 
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as well as areas of regeneration of cellular 
cords and small bile ducts. 

As anticipated the initial elevation in serum 
transaminase the age of 49 days 
GO-T and 
GP-T activity to peak levels which remained 


activity at 
was followed by an increase in 
below 800 units. Prior to operation the maxi- 
mum level for GO-T 300 
that for GP-T 181 units. The results of 
the enzyme studies are in Table 1 
and Fig. 1 


was units, and 
was 


rec orded 


TABLE 1—SERUM TRANSAMINASE 
INFANT WITH CONGENITAL 
TRACT 


Serum Bilirubin 
mg./100 ml 


Age — 
Days Direct Indirect 

2 6.0 
17 
19 1.9 
26 5.0 
29 29 - 

5 6.5 4 
14 5.9 2.9 
19 3.5 
54 8.2 1.8 
58 7.4 3.2 
63 8.5 3.3 
71 

78 6.7 O9 

S85 

SY 7.1 
99? 

98 20 29 
L103 6.2 94 
104 S 
109 3.6 3.4 


°Glutamic oxaloaceti 


+Glutamic 


The postoperative course 
and complete 
persisted. The infant discharged from 
the hospital at the age of 4 months, and re- 
ferred to the outpatient department for further 
observation. 


uneventful. 
obstruction 


Was 
Jaundice biliary 


was 


Discussion. This case presentation 
illustrates quite strikingly the manner 
in which the technique of serial meas- 
urements of serum transaminase activ- 
ity may provide a valuable diagnostic 
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tool in neonatal jaundice. A definitive 


diagnosis of congenital malformatior 
of the biliary tract was made possiblk 
at an early age by virtue of the patter 
of serum transaminase activity. With 
out the assistance of this enzyme pat 
tern, medical causes for the biliary 
such as the “inspissated 


bile svndrome” or acute viral neonatal! 


PREMATURE NEWBORN 


THE EXTRAHEPATIC BILIARY 


Serum Transaminase 
units/ml 


Total GO-T* GP-TYf 
38 2] 
1.4 
7.9 28 1s 
8.§ 17 24 
88 128 88 
10.0 144 80 
10.6 144 176 
11.8 994 18] 
100 
174 102 
6 16S 142 
120 
149 
8 147 160 
x00 164 
1.4 329 138 
8.6 168 133 
RGER Y 
7.0 194 178 


transaminase 
pyruvic transaminase 


hepatitis, could not have been « 
cluded. With this uncertainty in di 
nosis surgical intervention at an ea! 
age would not have been justifi 
However, with the aid of the enzy: 
pattern the diagnosis was delineat 
fairly accurately at the age of 35 da 
at- which time the infant was f 
brought to our attention. The defi 
tive diagnosis was made at the 


_ 
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of 49 days when the characteristic 
pattern, which we have found to be 
associated with malformation of the 
bile ducts, began to evolve. Postpone- 
ment of surgical intervention at this 
early age was deemed advisable by the 
surgical service because of the small 
size of the structures of the biliary 
tract in this 6 lb. infant. Unfortunately, 
the malformation was not amenable to 
surgical repair. Had the defect been 
correctible and had the infant been 
full-term at birth, surgical repair could 
have been possible prior to the onset 
ot appreciable cirrhosis with its con- 
sequent sequelae. 

The assumption that hepatic cirrho- 
sis does not begin in infants with con- 
genital malformation of the bile ducts 
until about 6 months of age is no 
longer tenable. Reports of other in- 
vestigators and our own experience in- 
dicate that hepatic cirrhosis is initiated 
much earlier (Lanman't, Moore'™ ). In 
fact it apparently begins at about 4 to 
6 weeks of age, and is well established 
soon afterward (Lanman'', Moore"). 
Thus, early diagnosis is of importance 

permit early surgical repair in the 
correctible types of biliary malforma- 
tions. Thereby appreciable irreversible 
hepatic pathology would be limited in 
degree (Clatworthy and McDonald’, 
Swenson and Fisher" 

It may be noted that our preliminary 
studies indicate that, in infants with 
congenital malformation of the extra- 
hepatic ducts, the increase in serum 
transaminase activity begins at about 

to 1% months of age. Thus, this initial 
increase in enzyme activity probably 
oincides with, and may be a reflection 
of, the onset of active hepatocellular 
njurv and cirrhosis. Following this in- 
itial increase in enzyme activity the 
progressive increase in GO- T and 
GP-T activity to peak levels during the 
first few months probably represents 
an accelerated rate in the pathological 


disturbance. The leveling off to a lower, 
although generally still increased, 
range of enzyme activity which follows 
these peak levels may be indicative of 
a decrease in the rate of progression 
in the pathological process. 

It was indicated above that the 
normal range of serum transaminase 
activity in newborn infants is higher 
than that in normal adults. This in- 
creased level of enzvme activity has 
also been reported by other investi 
gators (Abelson and Boggs! Lending 
et al.'°, Martoni and Musiani'®, Stove”, 
West and Zimmerman"). Although 
the cause of this increased level of 
enzyme activity in plasma has not been 
clarified as vet, several possibilities 
mav be considered. Hepatic immaturity 
may result in (1) increased cellular 
perme: ability and release of the en- 
zymes into the blood stream, or (2) 
decreased eX retion ot the enzyme. The 
possibility also arises that the increased 
transaminase activity for this early pe- 
riod of life may possibly be related to 
the involution of the left lobe of the 
liver which has been described as oc- 
curring during the first week of life 
(Emery® ). 

Our studies of serial measurements 
of serum transaminase activity in neo- 
natal jaundice have been in progress 
since September, 1956. We have found 
that the value of this technique in facil- 
itating diagnosis in this syndrome is 
enhanced as additional data becomes 
available. It may be of interest to note 
that in contrast to the distinctive value 
of serial measurements, single determi- 
nations may be of limited and even of 
no value. Similar findings with respect 
to the limitations of single determina- 
tions in older infants and children 
with hepatic disorders have been re- 
ported recently by _ investigators 
(Stanton and Joos'® This is not un- 
since the pathologic: al proc- 
esses in the liver in the conditions 
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studied are dynamic rather than static. 
The serum transaminase level at any 
one time would depend, therefore, on 
the stage in the course of the disease 
at the time of the determination. 
Summary. A premature infant with 
congenital malformation of the bile 
ducts is reported, in whom a definitive 
diagnosis was facilitated by serial meas- 


The American Journal of the Medical Sciences 


September, 1960 


urements of serum transaminase activ 
ity. This technique may be of distinct 
value in making early diagnosis pos- 
sible. Thereby, early surgical repair 
may limit the degree of irreversible 
hepatic pathology and improve the 
ultimate prognosis in correctible types 
of congenital malformations. 
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INTERLINGUA 


Transaminase del Sero Como Adjuta in le Precoce Diagnose de 
Chronic Atresia Biliari 


Es reportate le caso de un infante prematur con congenite malformation de! 
vias biliari, in qui le diagnose definitive esseva rendite plus facile per mesurationes 


serial del activitate de transaminase del sero. 


I] pare possibile que iste technic: 


va provar se nettemente de valor in render possibile un diagnose precoce. Lé 
prompte reparo chirurgic restringerea alora le grado de _ irreversibile damn 
hepatic e meliorarea le ultime prognose in typos corrigibile de congenit 
malformationes. 
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l'HE medical profession has a serious 
sponsibility in the population prob- 
m. An contribution to this 
eries of epidemiologic analyses**, 
March, 1954, presented that obligation 
in some detail under the title Public 
Health as a Demographic Influence. 
field study was proposed at that time; 


earlier 


it started in India the same year and 
operations continued until July, 1960. 
The purpose now is to outline the gen- 
eral nature of those investigations, to 
compare the experimental design with 
other studies past and present, and to 
o'er tentative 
tilable. 


findings as are 


\ population problem arises when 
numbers of people in a_ particular 
country or region exceed the material 
resources available for their support 
and well-being. Actual 
the fundamental consideration: 
what is important is the relation of the 
two variables, one to the other, popu- 
lation versus resources. Greenland had 
a population of 28,206 in 1957 and an 
area Of $27,300 sq. miles. This northern 
province of Denmark is not viewed 
ordinarily as having a population prob- 
lem. People are few and the area is 
vast. However, the natural population 
3.69 vear, 


numbers are 


not 


and food 
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and other resources are severely limited 
by the geography of the region. The 
result is a population problem rela- 
tively greater than in 
a country with 392 millions of people, 
an annual increment of 1.6%, and a 
recognized difficulty. 

The Population Problem. In all cir- 
cumstances, numbers of people and 
the extent of resources vary from time 
to time. The expressive term of popula- 
tion dynamics" is highly fitting. An ex- 
amination of the world population?! 
permits identification of numerous 
localized problems'!**, their measure- 
ment and analysis. Authorities differ 
in the evaluation they place on the 
gross world problem, from an easy 
tolerance and assurance*’, to a con- 
cern sometimes expressed as an inter- 
national or even the 
population explosion*. 

The population problem has become 

popular theme within the past dec- 
ade or so. Rates of increase in the 
United States had declined after 1930, 
largely response to the great econ- 
omic depression of the time. The effect 
was to dull appreciation of a sustained 
world increase in numbers of people, 
underway for at least two centuries' 
World War II gave other things to 
think about, as well as a relative stabil- 
ization of population through the costs 
of war. 

The flood of marriages and_ births 
at the end of that conflict brought 
altered conditions and renewed in- 
terest in where the world was going 
in population matters*®'**>. Malthus 
and his teachings®* returned to favor. 
A fresh analysis gave the first major 
additions to popul: ition theory and 
since Pearl*** published 
his Natural History of Population in 
1939. World interest centered on 
Japan''®* and India**” where govern- 
ments sanctioned and supported active 
programs of stidy and control. The 


Amevicas*"” have their problems and 
recently the situation has been assessed 
in respect to the Soviet bloc of coun- 
tries‘~", 

The growth and decline of popula- 
tions'**"*, the factors causing those 
fluctuations, and the frequent imbal 
ance between people and_ resources 
critical social and econ 
omic problem of today'’*. Although its 
actuality depends on such earthy af- 


fairs as births and deaths and migra- 


adds up to a 


tions, the problem is influenced by al- 
most every aspect of human activity, 
cultural religious, political and 
economic, medical and biologic. The 
elements are. sterility as opposed to 
fertilitv. The bulk of evidence indi 
cates that today the commoner situa 
tion is too many people, an excess tet 
tility, although countries can be identi 
fied where the opposite holds. 
Overpopulation too often is resolved 
into a question of food supply, the food 
chain concept* of plant and animal 
ecologists, the precept being that a 
species cannot permanently exceed i 
food resources, that these fix an wets 
limit of numbers. This notion is an 
oversimplification; man has other im 
portant values: the need for clothing 
shelter and adequate medical facilities 
the desire for education, employmen 
and recreation, and a demand for cul 
tural and spiritual growth as well 
physical. By such criteria is the exis 
tence of population problem dete: 
mined. An unsatisfactory balance b« 
tween population and available 1 
sources, and the social tensions sten 
ming from inability to meet the f 
needs of the community, constitute 
impediment to the health and happ 
ness of the individual and of societ 
Population Dynamics and Birth Co 
trol. There is a lack of logic in empit 
institution of control measures without 
first determining that a problem exist 
without acquiring a reasonable estimat 
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of its size and nature, and an —_—* 
to learn the main factors in causality® 

Such knowledge permits specific meas- 
directed 
onstrated influences and determinants. 


Germany, before World War II, put in- 


to effect various measures such as a tax 


ures for control, against dem- 


and fam- 
ily allowances with a view to encourag- 


on bachelors, marriage loans, 


ing an increase population. The so- 
cial and economic pressures that fol- 
lowed were a powertul factor in getting 
the country into war. 

The world situation today as to num- 
bers of people is such that every nation 
is called assess the existing 
state of 


thereby 


upon to 
population dynamics, and 
have a satisfactory answer as 
to whether its problem is one of de- 
population or overpopulation. Govern- 
ment is then in a position to formulate 
a reasoned policy to remedy the situ- 
ation. 
distinguished 
from that of birth control, the technical 
method that comes into play once Over- 


This endeavor is to be 


population is demonstrated. The means 
for control of human be- 
multiple and ecologically 
diverse. The natural deterrents are 
and pestilence; they are 
part biologic. 
What may be termed instinctive means 
would infanticide, 
nd senilicide; all a 
Induced 


tion" are 


numbers of 


ngs are 


war, famine 
mainly sociologic, in 
include genocide 
re of cultural origin. 
abortion*"5* and steriliza- 
biologic. 

Direct and purposeful contraception 
is been in vogue throughout recorded 


story”! 


Biologic procedures include 
e rhythm method of deliberate con- 
tinence during the fertile period of the 
!:male menstrual cycle, coitus interrup- 
tus, and a number of 
notably the 
ivsiology 


pre parations, 
that alter the 
of reproduction. Physical 
ans include douche, diaphragm and 
ndom. Other methods depend upon 
cvemical activity, through spermicides 


steroids, 
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incorporated in jelly, suppositories, or 


tablet. The 


biologic 


a toam action 


through 


may be 
means, but the fac- 
tors determining frequency of use and 
effective otten 
In the long course of history, 
tive transition 
fanticide, 
control'* 


action are behavioral. 
a distinc- 
from in- 
to induced birth 
and altered moral and ethi- 


cal values*' are the 


has occurred 
to abortion. 


main reason. 

The practical measures of a birth 
control program vary trom one situa 
tion to another as dictated by the cul 
ture of the people, the size and nature 
ol the problem and available funds 
Measurement of these characteristics is 
prepar atory to oper ational activity. 
need for birth control 


distinguished, 


A community 
furthermore, 
from that of the individual; the public 
health contrasted to the 
requirements of preventive 


is to be 


demand as 
medicine. 
Australia as a country has no proble m 
of overpopulation; the need is for more 
people to develop an expanding tech- 
nology. have the 
common need of most peoples for birth 


Australians, however, 


and 
indi 


children 
family size, the 


control in spacing of 
management of 
vidual application. 

Physicians and the Population Prob- 


lem. The 


death rates in recent vears and in most 


unprecedented decline in 


countries is responsible, more than any 
other factor, for the present 
world difficulty in numbers of people. 


single 


The selfsame successes of modern pub- 
lic health in control of the 


able and other diseases** 


communic- 
disturbed an 
enlarged the 
demographic gap'** between birth and 
death rates. Increased populations were 
the direct result. Since responsibility 
for the situation rests so largely with 
physicians, the profession is answerable 
ethically to the demand to put things 
right. 

Medical interests in the population 
question are within the same dichot- 


ecologic balance*** and 


omy distinguished for the subject in 
ge eral. The first consideration is the 
fundamental matter of population dy- 
namics, the proof that a proble m exists, 
and the causes of its origin. The sec- 
ond area is in organization and opera- 
tion of a practical program for birth 
control, to meet demonstrated need 
and fitted to the characteristics of the 
community. 

Appraisal of the state of population 
dynamics is either through demo- 
graphic analysis of health and other 
data routinely available, or through 
field study. The organization for birth 
control calls for participation of clini- 
icians to provide for the individual fam- 
ily, and of public health experts . 
fulfill community requirements. All ¢ 
the broad roster of the medical rear tag 
sion has a part in this problem of pop- 
ulations: the practicing physician, the 
voluntary health agency, governmental 
organization for health, and the medi- 
cal investigator. 

Departments of public health*™!' 
apparently are better suited to the 
task of practical operations than any 
other agency of society, because of ex- 
perience in similar problems and the 
special qualifications of its staff. In 
America, some state’ local*? 
health departments have fostered fam- 
ily planning programs, especially North 

Carolina2*771, but over the vears 
that has not been general. The logical 
place for these activities is in the divi- 
sion of maternal and child health®®*°; 
the association with venereal disease 
clinics'**" is less attractive. The estab- 
lished place of the voluntary health 
agency in this country is attested by the 
Planned Parenthood Federation — of 
America®’. In the work of all agencies 


public health education has a strong 
part®*; the experimental approach®® to 
its technical phases is decidedly useful, 
but it is well to remember that what to 
educate about is just as important as 
how to do it. 
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Two countries, India®® and Japan'** 
support national programs for family 
planning. The work in India centers 
in the Ministry of Health, and clinics 
are a feature of urban health depart 
ments’. In rural districts family plan 
ning and public health activities are 
associated, with increasing suggestion 
that they in turn join in the community 
development 

The requirement of the moment 
seemingly is for research. Knowledge of 
basic facts and the means for applying 
what is known are altogether too frag 
mentary. In that endeavor, medicin« 
has available the three approaches that 
serve its general needs: they are clini 
cal investigation, laboratory experi 
ment, and epidemiologic analysis. 

CLINICAL INVESTIGATION. A collected 
series of patients drawn from private 
practice*! or a voluntary clinic almost 
invariably is selected or exceptional 
either because of the kind of practice 
or the location and nature of the clinic 
The patients also tend to be atypical in 
that some recognized difficulty or need 
brought them to medical attention, o 
they are from a circumscribed area 
Commonly they fail to represent th 


range of social and economic. status 
characteristic of the general commun 
ity. 

‘Other than being a selected samp 
such clinical groups, no matter how 
well studied, usually lack controls, 01 
information is not possible on the nun 
bers at risk from which patients ar 
drawn, or baseline data on usual bi 
havior are not to be had. 

Performance and results are dete 
mined through repeated clinic visits’ 

r by terminal questionnaire’; in a fe, 
instances by periodic or repeat que 
tionnaire. These are not the most r 
liable or the most informative method 
the failures are unlikely to report ba: 
to the clinic. Some observations’ 
labelled field studies are in reality clit 
ical. Despite these shortcomings, clit 
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ical investigation contributes to both 
population dynamics and birth control 

Well studied series of patients prac- 
ticing birth control vive good oppor- 
tunity to identify the multiple social’, 
cultural*, and psychological 
in overpopulation. Community field 
studies are better suited to quantita- 
tive information but what to look for 
is learned to advantage from the indi- 
vidual patient. Pelvic examination of 
patients attending contraceptive clinics 
has served as a case-finding mecha- 
nism in recognizing gynecologic dis- 
'e which is good public health. 
Information on the usual frequency of 


orders?! 


these conditions is essential in judging 
suspected after-effects from continued 
use of a contraceptive. 

Clinical methods have their greatest 
usefulness in the practical problems of 
birth control. The first step in intro- 
ducing a proposed contraceptive agent 
is to test safety and efficiency in ani- 
“providing that is applicable. 
Clinical trial'’? then follows, under the 
best conditions of the modern hospital. 
lhe field trial**" is the final endeavor, 
to test results under conditions of the 
usual environment, with varying de- 
rees of patient cooperation and the 
medical skills and facilities usual to 
the community. Clinical trial is the crit- 
field _ trials 
countenanced until so 


mals 


al intermediate step; 
should not be 
stified. 
Most clinical trials have to do with 
ntraceptive methods long in use but 
ver evaluated, altogether too fre- 
ent an occurrence. Some are con- 
rned with the worth of a single con- 
eptive agent, as the foam tablet*® 
diaphri igm with spermicidal jelly”. 
hers offer several methods'*", of dif- 
ent nature and often based on dif- 
ent principles, to learn patient pref- 
nee. Still other clinical trials have 
purpose of measuring sociological 
tors**; for example, how consistently 
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patients follow advice and how well 
they use a recommended procedure. 

In summary, a main value of the 
clinical trial is to test accomplishment 
of contraception as used by the private 
practitioner in preventive medicine to 
the benefit of the individual, this in 
contrast to community effort under the 
auspices of official or voluntary health 
agencies. 

LABORATORY EXPERIMENT. The cur- 
sory attention now devoted to labora- 
tory experiment as a source of new in- 
formation is not indicative of its rela- 
tive importance. It just so happens 
that field method and its contributions 
are the present concern. Improved 
understanding of reproductive proces- 
ses and better methods for contracep- 
tion are to be anticipated mainly from 
laboratory 


investigation, as in most 


medice*’ advance. 

The srincipal laboratory effort in 
population dynamics is in the physiol- 
ogy of re production, directed to aspects 
of mammalian fertilization and their 
vulnerability****; and similarly the in- 
hibition of spermatogenesis*®, with new 
contraceptive measures the objective*™ 
Other work is in establishing st: dards 
of pharmacologic and biologic activity 
of contraceptive materials*"” and to de- 
termine keeping qualities and similar 
characteristics*™ of preparations in- 
tended for that purpose. 

FIELD stupy. When discussion turned 
from clinical investigation to labora- 
tory experiment, a larger scope of ac- 
tivities was promptly evident. Clinical 
observation is the concern of the physi- 
cian, and almost exclusively so. 
surrounded by the maze 
assistants that 


practice, he 


Even 
of technical 
characterizes modern 
remains the responsible 
figure. Laboratory research is another 
matter. All manner of biologists have 
equal part with the physician; and the 
natural sciences sometimes dominate 
activities to the extent that it is diffi- 
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cult to recognize what is going on as 
primarily and related to 
health and disease of human be ‘ings. As 


biological 
enviroaumental influences enter consid- 
eration, just about all that remains of 
laboratory science is brought into 
action. 

Field study brings still greater diver- 
sification, for as the community be- 
unit of 
factors are added to the biological and 
physical in the totality of 
ment?’, This holds especially for popu- 
lation dynamics. Aside from its medi- 
cal relationships, population dynamics 


the 


comes the observation, social 


environ 


touches on aggregate of human 
activities. 

field work in the 
medical aspects of population dynamics 
engages the skills of scientists 
along with those of the phy sician and 
the laboratory worker, 


more: ethics and religion, for ex: imple. 


As a consequence, 
social 
and al good de al 


The tendency is for each discipline to 
work inde pendently, centering on a 
fragment of the puzzle. There is benefit 
from exchange of ideas and a corre- 
lation of the principles associated with 
differing justifying the 
opinion advanced in another connec- 
tion of the 
pline, human ecology* 

The Kinds of Field Study. An array 
of influences and determinants as com- 
plex as that just indicated clearly re- 
quires an investigative method beyond 
conventional medical procedure. The 
usual discipline is demography, and 
the responsibility is mainly of investi- 
gators from fields other than medicine. 
The social factors in population move- 
ment are appraised through informa- 
tion from the behavioral sciences, or 
from government through medium of 
the census and related activities. Offi- 
cial public health agencies provide 
data for analysis of biological factors. 

The data of demogr: iphy have the 
frequent weakness of incompleteness, 


disciplines 


need for a unifying disci- 
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details most needed, because 


collected tor 


otten 


thev are so often some 


other They are not always 


reliabl 
ers of varving competence 
the control of the 
to use them. Demography in its usual 


purpose. 

gathered as they are by work 
and outside 
investigator who is 
applications deals with the macrocosm 
the world at large or its major political 
subdivisions, with a certain dependenc: 
on numbers to smooth out crudeness 
of data 

In some situations the need is for 
of proved reliability, 
collected. 


purpose 


personally 
and gathered for a specihic 
of the 


community 


Intensive study micro 


cosm, the circumscribed 
thus has gained appreciation especially 
taken to establish the 


representative th 


whe re care is 
community as 
larger universe. 

Workers in 


disciplines: 


all manner of scientific 


anthropologists, sociolo 


gists, economists, psychologists, Feo? 
raphers and psychiatrists, have taken 
to the field in a fresh 


cle mography. The research methods of 


approach 


the several disciplines are not always 
applicable to field Som 
workers find the contrasted 
to the 

observation in studying people, th« 


conditions. 
group, as 
rather unit 


individual, a strange 


psychiatrist and the psychologist, for 
others feel at 
task, the social anthropologist and the 
geographer. 


example; home in the 
The frequent dependenc: 
ot a discipline on subjective rather tha: 
objective limitin 


evidence is also a 


factor; and methods of measurement 
suited to the field and comparable 
those of the natural and 
sciences, are not always at hand. 
Medicine in epidemiology 


tested discipline readily turned to t! 


biologic 


has 


problem" Since 400 B.C. , phy sicial 
have been accustomed to study d 
ease in its natural environment by fic 


methods. Originally operational, e] 


demiology became a research meth 


| 
| 
| 
| 


Progresss of Medical Science: 
at first in communicable disease, but 
now in mass disease and mass injury 
cof whatever nature An epidemiology 
of health’ was a logical progression, 
ind population dynamics is one of its 
features. This was a natural evolution 
iS epidemiology extended its concept 
4 etiology to a system of multiple fac- 
Sociological determinants were 


tors 


included as ecologic principle! in- 


creasingly came into explanation of 
mass phenomena of health and disease. 
Attention what 


heen done in the field study of popu- 


now turns to has 


lation dynamics and birth control, to 
the objectives of a variety of projects, 
nd to the results obtained. The latter 
ire to be judged by the soundness of 
experimental design, the adequacy of 
ontrols and who did what to whom. 
Hartman'! collected 56 published re- 
ports of contraceptive trials, some clin- 
il and some field; their varied nature 
uggests the desirability of a system of 
lassification: the following is offered. 
Field Follow-up after Clinical trial. 
Field trial of a Contraceptive Agent 
Prevalence Studies of Attitudes and 
Influences on Population Control, and 
Incidence Studies in 
Control 


Baselines of Contraceptive Practice. 


Population 


me measure ol 


birth control of one 
be taken to exist 
everv culture, the range being from 
fanticide to 


rt or another may 


voluntary abstinence 
m sexual intercourse. The nature 


d extent of what is occurring at a 
ven time under a prescribed set of 
rcumstances has practical value. It 
information to field trials 


specific contraceptive agents; it is 


essential 


iecessary prelude to action programs 
population limitation. 

Such that the 
ds of the community are being met, 

th no pertinent additions or changes 
juired. The remedy may be in refine- 
nt of existing practices, or in en- 


baselines may show 
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larging their use. Sometimes the indi 
cation is for new measures. The know] 
edge gained permits building on what 
exists, and what exists frequently has 
the quality of fitting the particular cul- 
ture: but not alwavs. What exists may 
be a matter of availabilitv, and apart 
from the most attractive or the most 
acceptable 

For many countries, the level of ex- 
isting practice is inadequately known 
or undetermined; it clearly varies in 
kind and amount from one population 


to another and from time to time 
Even 25 vears ago'!'' in the United 
States 90° of women first attending a 
birth control clinic previously had 


used some form of contraception; the 
series is of course highly selected and 
not representative of the general popu- 
lation. \ birth 
clinic an S-vear experi- 


southern control 
reporting 
ence of relatively recent date. mainly 


ot Negro 


found 227% to have prac ticed contracep- 


women from rural areas, 
tion before attending. 

The comprehensive Indianapolis sur- 
vey’? in the early part of the 1940 
9S? of the relatively 
fecund couples and 647 of the relatively 


decade showed 
sterile group to have used some form 
of contraception, an overall frequency 
of 89%. For a selected group of families 
from a university housing project in 
Kentucky™ 
contraception at the time of survey 
was §3% 


the proportion practicing 


? 


\ recent sample of 
married women* from the general U.S. 
population showed between 70 and 
S07 to have used contraception at some 
time. 

In Puerto Rico! 55% of 3000 women 
of reproductive age had practiced birth 
control; 6% had never heard of contra- 
ception and nine-tenths knew of at least 
method. A Jamaica survey'* of 
1368 women gave a lesser frequency 


one 


of users, 7% for rural residents and 16% 
for city dwellers. 


| 
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In urban Aligarh, India**, a preva- 
lence survey showed 32% of 100 mar- 
ied women to be using birth control 
methods. The more sophisticated resi- 
dents of Calcutta**, 1018 couples, had 
a higher rate, 55%; highest for profes- 
sional people (81%) lowest for 
laborers (24%). Prasad®! chose physi- 
cians as his particular population; of 
189 replies to inquiries made of 1000 
medical men, 79% reported use of a 
contrace ptive, mainly condom (61). 

The Royal Commission report of 
Lewis-Faning™ suggests that rates of 
use for birth control measures in Great 
Britain have increased progressively 
from 15% for those married before 1910 
to 66% for couples of 1935 to 39. The 
higher social classes tend to adopt con- 
trol measures earlier; in later 
there is little difference 
classes. 

Generalization on indigenous levels 
of birth control is not justified; custom, 
habits, economic circumstances, educa- 
tion and variety of factors lead to 
important differences; nor do estimates 
suffice. In technically under-developed 
countries, with prim arily rural popula- 
tions, the assumption is frequent that 
birth control does not exist; or a re- 
ported use of rhythm is overrated when 
the method followed is so inexact as to 
be purposeless. The facts are to be had 
from field investigation, with pregnan- 
cies a better indication than births, 
and births superior to the information 
people choose to volunteer. 

Field Follow-Up After Clinical Trial. 
The simplest of all field study is the 
visit to homes of patients who have 
attended a contraceptive clinic or were 
seen in office practice. The purpose is 
often no more than to persuade delin- 
quents''*% to resume scheduled ap- 
pointments; in reality this is still the 
clinical trial. 

Other studies include field follow-up 
as a part of the experimental design, 


and 


years 
between 
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with the direct intent to acquire infor 
mation on progress and performance 
Provision visits at 
2 hly intervals i ‘al 
Z-monthly intervals in rura 
Puerto Rico!**: 


was for regular 
monthly or 
and less systematically 
average period of 17 
months in Barbados'?'. study of 
Puerto Ricans in New York City'® oper 
ated from a clinic, with an anthropolo 
gist responsible for field visits directed 
toward 


but over an 


social and factors 
exerting an influence on performance 

\ third activity within the generaliz 
ation of clinical trial with field follow-up 


is the evaluation of 


behavioral 


past experience 


of established birth contro! clinics! 
as in the early investigation by Stix 
and Notestein''? in New York City 


later enlarged by Stix in Cincinnati"! 

and Spartanburg, S.C."''4, Out of the 
study came the Stix-Notestein formula 
for computing pregnancy rates, modi 
fied after Pearl™*"* and now in uni 
versal use. Special attention was giver 
social and psychological factors deter 
acceptance 
was ranked on equal terms with effec 

tiveness as a factor in results achieved 

\ recent investigation in Bombay 
India®*, drew on persons attending tw 
family planning clinics in an industria! 
area. Diaphragm and jelly were pro 
vided 215 women; of the 113 later 
identified in follow-up, about one-hal! 
used the method, and a third of thos: 
for 6 months or more. Women wit! 
1296 months of exposure and followin: 
directions regularly and_ consistent 
had pregnancy rates of 4.8 per 100 
woman-years of exposure. Another 13 
women using foam tablets had rate 
of 8.9, also low. 

With few exceptions, the clinic 
trial with follow-up has objectives « 
determining effectiveness of a metho: 
the level of initial acceptance and tl! 
consistency with which practice co! 
tinues. Attention to social, behavior 
or other factors governing results w 


mining acceptance, and 
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trials were 
directed by physicians, and field visits 
were by public health nurses or medi- 
cal social workers. 

\ weakness of the usual clinical trial 
is the population, first of all selected, 
and with further bias through partici- 
pants dropping out. 


unusual. In most instances, 


A baseline is usu- 
ally lacking and controls not a part of 
Results are calculated from 
pregnancy rates before and after con- 
traceptive use (the usual decrease is 
507'"* to 60%'*'), with little knowledge 
of how the test group compares with 
Rejection of the 
recommended method within relatively 


the scheme. 


the general universe. 


includes two- 
thirds of participants''*, again discount- 
ing the validity of 
clinical _ trials serving 
pharmacological purposes'** are im- 
practicable in this application. 

Field Trial of a Contraceptive Meth- 


brief periods sometimes 
results. The more 


prec ise now 


od. The field trial usually has the ob- 
jectives of the clinical trial: in brief, 
to measure effectiveness of an agent 


and the extent to which a population 
will engage in its use. 
in the two 


The populations 
trials are fundamentally 
different. The clinical trial uses persons 
coming to medical attention 
#t some recognized and existing com- 
pulsion, commonly i family 
and a decision to do ions. ef about 
it. The test the field trial 
seeks to be representative of the gen- 
era population at risk. 

\ field trial is susceptible to careful 
and precise design and so is the clinical 
trial in its double-blind form. No such 
trial has yet been made in test of a 
contraceptive. The reliance on subjec- 
tive evidence rather than objective is 
on difficulty; patient testimony is 
not bly deficient in these matters. An 
adcjuate population sample in regard 
to age, years of marriage, parity and 
sin iarly determinable facts is possible, 
bur matching in the critical social and 


because 


too large 


group in 
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psychological characteristics is dubious 
at best; for example, preceding knowl- 
edge and experience with contracep- 
tion. The long field observations neces- 
sary for proper evaluation are difficult 
to achieve in the United States because 
of the mobility of the American popu- 
lation, especially at ages where birth 
control applies. 

The field trial has a possibility for 
measuring effectiveness that does not 
hold for the trial. Tietze'*"" 
has stated the Physiologic effec- 
tiveness is the measure of protection 


clinical 
three: 


against pregnancy afforded by a con- 


traceptive method under ideal condi- 
tions ot no omissions or errors in tech- 
nique; such circumstances — scarcely 
exist. Clinical effectiveness is the pro- 
tection achieved under ordinary con- 
ditions of skill and persistence; it is 
physiologic effectiveness modified by 
human nature, and the usual proce ‘dure 
in both clinical and field trials. Demo- 
graphic effectiveness, a reduction in 
births brought about in the population 
by a contraceptive**, is a further meas- 
ure applicable in the field trial. 
Beebe and Geisler’ reported an 
early field test of 1942. in the white 
population of three mountain counties 
in Kentucky. The contraceptive was a 
spermicidal jelly. Clinical effectiveness 
was 56% over an average period of 15 
months. About 80% of 
lowed the program for a year or more; 
the proportion dropped to 20% by the 


end of 2 years. The sample was recog- 


382 families fol- 


nized as being neither random nor re p- 
resentative. 

The condom is frequently by-passed 
for newer and_ technically superior 
feminine appliances. In a field trial i 
a rural county of North Carolina'*** Ps 
acceptance rate was 59% of 658 couples 
interviewed and 73% of those who 
started use were still continuing after 
36 months'**. The pregnancy rate was 


1] per 100 woman-vears of exposure. 


it 
i 
\ 
| 
| 
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‘ 


140370 The 
Tietze!*" recently has reviewed use of 
the condom as a contraceptive; the 


experience has been uniformly favor- 


able. 


With foam tablets as the agent, 
Koya®® found a pregnancy rate of 11.9 
per 100 vears of exposure in Japan; 


the rate previous to use was 52.5. 
Substances acting through an altered 
physiology ot reproduction require COn- 
effects, of 
menstruation, 


sideration of side disturb 
ances in and a demon- 
strated with the 
usual effectiveness and acceptability. 
Preliminary field tests of a steroid prep- 
aration*’” in Puerto Rico and Haiti re- 
sulted in decreased pregnancy 
from 61.2 per 100 years exposure to 
2.7, an effectiveness of 96%. The limit 


ot follow-up was 20 months and the 


reversibility, along 


rates, 


total exposure woman-vears. Fer- 
tility resumed ; 
medication discontinued; 
effects existed but judged not 
deleterious to general health; menstrual 
cycles occurred regularly and normally. 

In West Virginia, Beebe'’ chose ac- 
ceptance rather than effectiveness of 
the agent as his main objective; how 
often rural high fertility 
could be encouraged to practice birth 
control. The proportion was about 329 
of 1345 women interviewed; after 2 
two-thirds of that number had 
the recommended pro- 
Acceptance was recognized as 
the major consideration in a_ practical 
program; contraceptive method 
effective another, 
whether the one introduced or the one 
already in use. 

The field trial in its usual form has 
recognized deficiencies. The results re- 
flect the influence of two variables, the 
extremes being a good product poorly 
used and a poor product well em- 
ployed. The standard control is of the 
internal variety, not the most desirable. 
Absolute values are scarcely to be ex- 


a normal level after 
was side- 


were 


women of 


vears, 
discontinued 
cedure. 


one 


was about as as 
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pected. If what is sought is an indey 
ot performance in a particular popu- 


lation, reliability de spends on the qual 


itv of the sample. The field trial, how 
ever, is generally more instructive tha 
the clinical trial, with or without field 


follow-up. 
Prevalence Studies of Attitudes and 

Influences on Population Control. Anal 

interest 


VSIS becomes more intricate as 


extends beyond contraceptive 
and what they will do, to factors deter 
mining the ; for their 
the governing 

ance'=" 
trial is almost wholly a medical matter 
and the field trial of an 
tially so. When the objective is accep 


than 


10 


agents 
necessity use and 
influences perform 
Follow-up study of a clinical 


re 
agent 1s essen 


tance rather effectiveness. as i 
the Beebe 
skills a 


behavioral sciences. 


study'” just mentioned, new 
re required, not: tbly those of the 
The 
other viewpoints increases as the searc! 
a popu 
lation problem and for the influences 
determining 


need for thes 
extends to the basic reasons for 


accomplishment in at 
tempted remedy of the situation. 
BEHAVIOR. Human 


biologic process; a 


BIOLOGY VERSUS 
single 
with childbirth suffices for 
proof, whether the experience be active 
The 


he weve;:r, 


fertility is 
experience 
or passive. factors it 
fertility, 
and psychological that even phy sicians 
are outspoken’ in asserting that th 
problem of population numbers is mor 
social than biologic, 


governing 


are so largely soci 


that it is a soc 
consequence of medical advance"! 
The applied part of the problem, the 
practice of birth control, is subject t 
the mixture of influences. ‘Thi 
main elements are cultural backgror 
the preparation for limitation of m 
bers of children (which is 
resolved into motivation, ethical valies 
or pressure of economic or other ne 
ease with which contraceptive met! 
may be had, the 


same 


. 
variousi\ 


and efficiency it 


evidences. 
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The simple fact that most women do 
not re produce to capac itv ise ‘nough to 
establish that both biological and ps 
tural influences act in fertility and i 
the associated rise and fall of meee 


tions. Some women have babies every 
} years, some every year, and some 
never. Pearl™ estimated that in the 
vear 1930 no more than 10% of Ameri- 


can women phy siologically Cc apable of 
reproducing, actually did so. 
The fie ld 


these interests are beyond the compass 


many studies directed to 


of this review; they warrant indepen- 
dent analysis. Operational details are 
examined as to sampling procedure 
staff, 
tives and other matters of experimental 
the 
comparing field approach by the be- 


field techniques, specific objec- 


design, with general purpose of 
hi il sciences and by pide miology. 

Almost all studies of record are short- 
term cross-sectional observations: rela- 


tively few are incidence investigations 


designed to determine trends and to 
quantitate behavior in respect to time 
Prevalence — studies 
“the 
cases of disease, of infected persons, or 
with attribute, 


present at a particular time and in 


and place. are 


understood*”” to be number of 


persons some other 
re- 
lation to the size of population from 
which drawn (a static measurement );” 
thus the prevalence 
indicates the number of persons prac- 
method 
ignated time per unit of population. 
This is point prevalence, in contradis- 
tinction to life-time prevalence (expo- 
time during life but not 
necossarily at present), and periodic 
prevalence, determinations 
of point prevalence at specified inter- 


ot contraception 
ticing some or other at a des- 
at some 


successive 


Val. in series. 

HNICAL METHOD. The _ attention 
ust lly accorded population sampling 
in these studies is minimal. Most 
groups are selected**"**, sometimes 


hi. ily some investigators rec- 


PREVENTIVE 


MEDICINE AND EPIDEMIOLOGY 14] 371 


ognize that fact and so state!'*, com 
monly they not®". In 
instances an area probability sample** 


do some 


is recorded, others note a random 
sample™ or a stratified random 
sample*"*, The details of how the 
sample was drawn are sometimes 
given” 

As would be expected, most studies 
were directed by sociologists or other 
behavioral scientists, sometimes with 


medical participation and sometimes 
not. A few have been under the guid- 
ance of statisticians. Collection of field 
data was variously by students, by 
recent college graduates’ and rarely 
by experienced enumerators*®. Short 
courses of training'’“* were the usual 


preparation; field workers in prevalence 


studies are ordinarily inexperienced, 


because many people are required fon 
a short time on a special occasion. 
In most studies, information was col- 


lected by home interview"*":*"*, some- 


structured — by 
tree 


times questionnaire* 


and sometimes stvle. Less com- 


monly, dependence was on a mailed 
questionnaire with field visit to round 
sometimes by 


up delinquents mt and 


only. In some few 
instances, data were obt: iined by que s- 
tionnaire as a part of clinic visits"*. The 
last three situations scarcely qualify as 
field studies. 

Social and Biologic Attributes. A 
main group of social and cultural char- 
acteristics is included almost every 
survey, namely 
religion®” 
tional beliefs*” 


tradi- 


economic 
education® and 

Since a population problem exists 
only when numbers of people and ma- 
terial out of 
identification and analvysis*® of a situa- 
tion is closely linked with food supply, 
minerals, power resources, industry and 
agriculture*’. 


resources are balance, 


has a 
powerful influence on the political am- 
bitions of a society, with the result that 


Economics also 


ana 
nal 
‘rest 
ents 
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| 
tt 
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political policy enters significantly into 
the organization and administri ition of 
for control”, whether the 
aim is to limit or to expand numbers. 

Religion is a forceful element in pop- 
ulation dynamics and equally in the 
practical matter of birth control. In 
some cultures religious belief motivates 


programs 


procreation of large families, or en- 
inhibits 
with reproductive 


early marriage, or 


interterence 


courages 
proc- 
esses", In an inquiry concerning some 
ethical principles relating to human 


reproduction, Lorimer, Bourgeois- 


Pichat and Kirk® in thoughtful and 
considered fashion dissect the inter- 
play of scientific, religious, political 


and personal elements entering into 
the problem. Books on the subject have 
appeared — within date®?:1!5 
Hauser*® strikes the practical note that 
once need for population control is 
demonstrated a choice of procedures is 
available compatible with any religious 
belief. 


The pressure determined bv need is 


recent 


important among sociological factors. 
Burma, a country with rich resources 
and undeveloped rural areas, has no 
necessity” for community population 
control, although the need is 
nized for individual regulate 
family size. With a variety of sects and 
religions, Ceylon, by contrast, has 
shown almost universal acceptance of 
family planning*®; the reason is the 
unprecedented population increase of 
the past decade, incident to the control 
of malaria. 

Even with demonstrated need, the 
use of birth control spreads slowly" 
A rising standard of 
recognized force*** because literacy is 
a strong factor. The specific techniques 
of health education are mandatory in 
any administrative activity in public 
health, especially in popul: ition control. 
Progress is more likely through indoc- 
trination and personal relations than by 
police action or legal authority. 


recog- 
use to 


education is a 


American Journal of the Medical Sciences * 


September, 1960 


Other qualities with high emphasis 


are age at marriage’, whether or not 


the wife worked or was inhibited from 
sO doing by household 
happy family life* 


marriage® 


responsib 
duration of 
family organization!" and 
occupation of the husband!**. Urban 


and rural areas differences 


ities" 


show 
acceptance and results of birth conti 
practice**"-°".'"" as do regions within a 
single country* 

Host factors of psychologic 


rival 


nature 
sociologic influences as determi 
nants of population dynamics"; they 
are powerfully involved in the pra 

tice of birth control, by communities 

and by the individual f: amily . Some of 
the commonly considered 

traits are nature of communication with 
estheti 
irresponsib|i 


spouse for children® 


and the 


desire 
sensibilities", 
male!® 

Many studies have been directed t 
specifically social and cultural factor 
influencing or prac 
tice of contraception, to include choic 
of method?’ 


determining the 


availability of supplies 
living children 
of children* 


number of 109 spacing 


previous experience 

attempts at birth control'** and the sey 
of children presently constituting th 
family*? Such influences often are ck 
cisive; the rhythm method is a failure 


among the mentally retarded and per- 


sons of low ethical discipline™; its si 
cesses are with the healthy, the edu 
nr and the emotionally stable. 


} 


Biological qualities were as a rul 
little emphi sized. had t 
be known in order to weigh the various 
Age of husband 
was sometimes balanced 
against a social characteristic 
occasional study attention t 
“involuntary childlessness,” 
sterility" 
127 


influences investigated. 
and of wife™ 
and al 
gave 
presuma)ly 
A number of studies!2*' 
were primarily of the 
Negro. 
Pregnancy 
biological 


Americal 


all forms, i 
to populat 


wastage, 
contribution® 
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on the 
assumption that contraception is over- 
whelmingly accountable 
» births. 
ing of menstrual histories over appre- 
ciable periods is a practical approach, 
complemented by specific tests for 
pregnancy and the end result in births. 

Other biologic tactors limiting ter- 
tility include pe pathology'!'”, post- 
and perhaps nutri- 
although thus far 
Numerous medical condi- 
tions call for rigid attention to spacing 
of births™*, numbers of children or even 
strict proscription of pregnancy'’*; they 
include ana- 


dynamics too often discounted, 


for fewer ob- 


served live A continued record- 


partum ste rility'” 
tional deficiencies 


unassessed. 


maternal disease, 
abnormalities, deficien- 
cies mental “! None has 
had sound investigation in relation to 
general populations. 
VICWS 


chronic 
tomic gcnetic 
and illness? 
Henshaw**” 
adaptive human fertility from 
the viewpoint of a biologist, w ith an ex- 
tensive bibliography. 

NOTABLE sTupiEs. The Indianapolis 
study of Whelpton Kiser! 
the 
defining 


re- 


re- 


mains standard — for 


prevalence 
cultural 


The recent in- 


social, and 
psvchologic influences. 
vestigation of Freedman, Whelpton 
and Campbell**, based on 2713 mar- 
ed women aged 18 to 39 years, living 
husband and in private house- 
lS, explored these characteristics in 
comprehensive 


studies 


fashion; it is informa- 
tive of current conditions in the United 
States. The field studies of Beebe!” 
on contraception and fertility in the 
southern Appalachians used periodic 
prevalence, an early emphasis on the 
ce rability of longitudinal studies. 

he Puerto Rican observations of 
H Stycos and Back®® and of Hatt*® 
are descriptive of conditions a part 
ot the world with an acute population 
problem and a predominantly Catholic 
population. The Jamaica studies of 
St\-os and Back'' have interest be- 
Cavse of special features in the culture 
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of the people, 
attitude 
of the soundness of the experimental 
design. 

The at- 
tractive because they present situations 
little known little studied: they 
profit also from the intuitive insight of 
the principal investigator. 

The prevalence 
and Dandekar'’” are de scriptive of the 
Poona district of India, 


especially the tolerant 


toward marriage, and because 


Lorimer investigations’ are 


and 


studies by Sovani 
a country with 
an outstanding population problem. 
More extensive knowledge of 
conditions — is 


Indian 


from two incidence 
studies presented in the next section. 

\ current investigation by Westoff** 
1a and by the Princeton Office of 
Population ‘Research, yet com- 


ple ‘ted, is included here because it il- 


not 


lustrates an increasing appreciation by 
demographers for longitudinal studies. 
This is a combination field study 
questionnaire, 


and 
data 
technical method 
periodic prevalence rather than  inci- 
Early reports*® of the future fer- 
tility of two-child families suggest that 
religion is more important than class 
in the impact on fertility. The broad 
aim is to ascertain the factors 
ated time required for a_ third 
birth, this in relation to expressed de- 
sires. 


collecting original 
according to the 


dence. 


associ- 
and 


Incidence Studies of Population Con- 
trol. Cross-section surveys of continu- 
ing health problems are informative; 
they vield information of qualitative 
nature, often with suggestions for 
further development and sometimes 


sufficiently indicative to guide opera- 
tional programs. They don't take too 
long. They have been the vogue of 


the past decade, and they date back 
a quarter century. 
the 
study. 


They have long been 
reliance in 
However, 


chronic disease 
the time comes for a 
more sophisticated field study, as has 


been brought out for mental illness® 


mam 
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The solid answers to causality of origin 
and behavior are to be anticipated with 
certainty only from long-term studies 
over an appreciable number of years. 
They give data on incidence as con- 
trasted to prevalence. 

Incidence in this application marks 
the number of new persons per unit of 
population who take up contraceptive 
practice within prescribed periods of 
time and according to place. The rea- 
sons for this action, and for discontinu- 
ing, need the same quantitation be- 
cause motivation also changes with 
time. 

The tuberculosis program in Fram- 
Mass., was the first of this 
pattern in the United States. The 
Framingham heart study of today is in 
tradition, 
20 vears of observations. The 


ingham, 


the same with a projected 
Atom 
Casualty Commission at Hiro- 
Japan, started investigation of 
the chronic effects of radiation in 1945 
and the work continues. No study in 
population dynamics has been con- 
ceived in this comprehensive fashion; 
a few have followed the principle. 

The studies of Koya“ in rural Japan 
are the pioneer effort. The stated ob- 
jectives were to determine how many 
people could be induced to take up 
contraception, how conscientiously they 
would follow the program, and finally 
an assessment of the effect of the pro- 
gram on population numbers as judged 
by birth rates. 

Some 1161 families in three rural 
villages have been observed — since 
1950°™". Originally they were offered 
8 different contraceptive methods; the 
condom proved the most popular, with 
diaphragm and jelly and the safe pe- 
riod (rhythm method) next in order. 
After 7 years", 75% of families were 
using some method of contraception; 
the proportion was 95% for families 
with 4 or more children. Birth rates 
in the villages were 26.7 per 1000 popu- 


Bomb 
shima, 
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lation before the program started; the 
dropped to 14.6 after 
13.6 after 7 years. Japan as a whole has 


3 vears and 


experienced a surprising decrease in 
birth rates during the period of thes: 
investigations, due mainly to easing of 
legal restrictions on abortion. Birth 
rates in the experimental villages wer: 
however, essentially three-fourths of 
those for the country as a whole, and 
abortions far fewer. In a coal minin 
village**” the rate for abortions ce 
creased from 16.2 to 8.4 per thousand 


while age 


population, adjusted birth 
rates declined from 27.6 to 13.9. per 
thousand. 

Observations in a rural population 
of India, at Ni vsore 
state, and in a suburban population of 


New Delhi, 


unique among field studies in popula 


Ramanagaram, 
beginning in 1952) ar 


tion dynamics. The plan was for a long- 
term investigation; the studies ended 
precipitately after 18 months, through 
no choice of the principal investigator 
Chandrasekaran” 

No other field investigation has been 
concerned wholly with the rhythm 
method of contraception and this is th 
only field trial of that procedure. Dat 
on field use are available from other 
sources, but under conditions wher 
rhythm was emploved secondarily 
some other agent* or as one of several 
Several clinical 
trials**'** suggest the method as not 
being the best for use in an open 


methods 


population. Some persons are not suit- 
able because of menstrual irregulari- 
ties; a high grade intelligence and 
motivation are required for its success 
Seemingly it is better suited to preven: 
tive medicine than to public hea!th 
purposes 

The initial interest of the people in 
the study area was encouraging; about 
three-fourths of couples of childbea: 
age stated a willingness to try ‘he 
method. Relatively few took the trou dle 


Pr 
to 
ot 
rel 
fey 
em 
nu 
cle 
po 
ob 
tu 
att 
bis 
re 
ql 
p! 
TI 
is 
th 
\ 
di 
by 
oO! 
W 
pe 
rl 
te 
n 
ti 
n 
P 
ad 


Progresss of Medical Science: 


to learn its proper use, and at the end 
of a year only a few scattered couples 
remained in the program. As a field 
trial, the 
few people used the method long 


results were negative. Too 
enough to permit judgment on effec- 
tiveness; the effort to enlist appreciable 
numbers of families was unsuccessful. 
The value of the study rests in the 
demographic knowledge of these two 
populations obtained through direct 
observation. The data range from cul- 
tural prejudices and customs affecting 
attitudes towards birth control to the 
biologic features of procreation. The 
results have influenced most subse- 
quent studies in India; many of the 
principles have general application. 
The two-volume report of this study 
is in mimeographed form and not al- 
wavs readily available; Blacker'™ has 
in critical detail. 
\ choice among multiple contracep- 


given a summary 
tive methods is usual procedure in field 
studies where the main purpose is in- 
formation on sociological factors, on 
population attitudes toward fertility 
and fertility control, or a concern with 
educational methods designed to in- 
duce changes in attitude. The study in 
23 rural villages near Lucknow, India, 
by Baljit Singh'’™" has been in force 
1952. Materials and instruction 
on contraception by foam tablet, oil 
plug, sponge, and rhythm techniques 
were provided to a population of 8000 
persons. Acceptance was greatest for 
foam tablets but did not exceed one- 
third of eligible om, §6°The 
rhythm method was judged not suited 
to the Indian culture. The other two 
me'hods were rarely used. No data are 
1 on effectiveness, except that mo- 
tiv. tion toward family planning was 
rally weak. The objectives are pri- 
mi ily sociologic. 

e field studies in Khanna, in the 
Pi jab of India, now to be described 
ar of the incidence pattern; their or- 


since 


women 
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ganization came chiefly from consider- 
ations set forth in this analysis and its 
predecessor*. 

The Khanna Study of Population Dy- 
namics. Field operations of the India- 
Harvard-Ludhiana population — study 
the 1953 in 
Ludhiana district of the Punjab, north- 
ern India; they ended in July, 1960. 


began in autumn of 


The territory is predominantly rural. 
Ludhiana is the major city of the re- 
gion with 153,795 inhabitants, 26 miles 
distant from the study area. Farmers of 
the district do the land 
they cultivate but aggregate in villages, 
; the study ranging from 400 
people to 2000. The usual size is about 
1000. Other than farmers, the village 
population includes workers in a num- 


not live on 


those in 


ber of cottage industries, such as weav- 
ing and leatherworking, and persons 
providing the required village services. 

The head- 
quarters ina compound adjacent to the 
market town of Khanna, 12,646 inhabi- 
tants; villages in the study area were 


study unit established 


within ten miles. None were close to 
the town nor to the Grand Trunk road 
of Kipling fame, which runs from Delhi 
north through Khanna to the Pakistan 
100 Some 
villages were relatively isolated. 


border some miles away. 

The studies were under the auspices 
of the Harvard University School of 
Public Health, with financial support 
by the Rockefeller Foundation and the 
Government of India. The Christian 
Medical College of Ludhiana contrib- 
uted services, technical aid and consul- 
tation. From this cooperative effort 
came the India-Harvard-Lud- 
hiana Population Study. The head- 
quarters were known as Paindu Seva 
Ghar, or Center for Village Services. 
An advisory committee of outstanding 
Indian scientists and administrators, 
having first hand familiarity with the 
population problem, provided the guid- 


hame, 


in another 
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country. The Government of India and 
the Punjab provincial government, 
through their official organizations tor 
public health, made various staff mem- 
bers available on loan and gave other 
logistic support. 

Conceptual Idea. The inner stimulus 
that leads to decision on the kind and 
nature of a research is not always easy 
to identify; this is one place where 
sentiment has a justifiable part in scien- 
tific investigation. The greater stimulus 
is external, from experience in the 
same or an allied field, or even a rela- 
tively foreign source, cross-cultural in 
nature. Whatever the answer, the con- 
ceptual idea is the first step in any 
research. 

While the genesis of a research idea 
mav be indefinite, or at least indiscern- 
ible, its development is not. Decision 
on scope and content and the direction 
the study will take is a matter of back- 
ground information, solidly accumu- 
lated; selection of the hypothesis or 
hypotheses to be tested calls for hard 
reasoning and judgment. 

A long career in control of com- 
municable disease had something to do 
with the decision to bring the methods 
of epidemiology to the population 
problem. The impressive and rather 
universal decline in crude death rates 
relates primarily to the infectious dis- 
eases. Having a considerable responsi- 
bility for the existing situation about 
populations, medicine is beholden to do 
something about it. The health aspects 
are apparent. The crux of the problem 
is in its mass relationships rather than 
in the manner it affects individuals. If 
medicine accepts the obligation to join 
demographers and others in this en- 
deavor, the rational approach _ is 
through the tools it customarily uses 
in mass disease, those of epidemiol- 
ogy!!* 

The earlier paper of this series*? 
dealt with theoretical aspects of medi- 
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cine’s relation to population pressures 
the first part of this communication ha 
technical 
The conceptual idea giving rise to th 
Khanna 


sources. 


to do with considerations 


studies is from 

The views expressed, the plan that 
followed, are personal, for that is th 
essence of research; they are also epi 
demiological. Others have scrutinized 
with different 
again as would be expected, because of 


the problem results 
differences in training, and professional 
experience, different set of 
values. Henshaw*™ as a biologist anal 


and a 


yzes the problem from the standpoint 
fertility 
views possible directions fo1 


ot phy siological control of 
Stvcos!!3» 
research on fertility control as seen by 


a sociologist, and Taeuber!'* 


speaks 
as a demographer, with Japan her il 
lustration. 

The aims of the Khanna study wer 
to determine first whether or not this 
rural population of India would accept 
into their culture a practice of contra- 
ception sufficient to induce a significant 
change in rates of population increase 
\ factor determining selection of th 
Punjab region was an annual accretion 
measurably beyond that for India as 
a whole. 

If acceptance was satisfactory, thi 
effectiveness of contraception was t 
be evaluated, in terms of what the pro- 
gram would produce in changes in 
numbers of people; first the short-term 
effect as manifested by 
then the certain den 
graphic effect, bringing into play the 
basic matters of births, deaths, and 
ternal and external migration. 

Should a significant change in popu- 
lation be demonstrated, the plan was 
to correlate that with health 
social welfare and the economic sitta- 
tion. The objective in many field studies 
has been to determine how social, cul- 
tural and economic factors influenced 


pregnancy 


rates, more 


result 


these two 
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the biologic process of procreation. The 
opposite was envisaged in this instance: 
a look at what a biologic phenomenon 
might do to social and economic con- 
ditions. 

Dependable information on births, 
deaths and migrations was sought by 
direct observation, a procedure com- 
parable to the laboratory practice of 
initially standardizing reagents: they 

e the governing factors in population 
movement. Reliance too often has been 
placed on uncontrolled data, indefinite 
as to numbers and _ ill-defined about 
characteristics. Deaths in this instance 
were examined for causes, births for 
circumstances favoring survival, and 
migrations for numbers, permanency 
and reasons. Pregnancy wastage and 
the losses during infancy and childhood 
are important factors in population 
growth: the production of unnecessarily 
large numbers of children to attain 
a final desired level is a costly pro- 
cedure, whether measurement is in 
terms of health or economics. This in- 
tegration of general health interests in 
birth control measures is deemed fun- 
damental, the one complementing the 
ther. 

Reconnaissance. Preliminary assess- 
ment of a field situation is an essential 
first step! practical operations that 
we have never violated. One or 2 hours 
may suffice for a local epidemic in 

miliar territory. A long-term opera- 
tion in a foreign country, as in this 
instance, requires a month or more. 

Working arrangements with the na- 
tional government were the first order 
of business; this was simplified in that 
the Government of India through its 
Ministry of Health was an active par- 
ticipant. 

he central health authority ar- 
ronged introductions to the administra- 
t of Punjab state, the health de- 
purtment of that jurisdiction and health 
authorities of Ludhiana district. They 
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im turn aided importantly by de legating 

2 physicians of the Punjab staff to be- 
come assistant field directors of the 
project, courtesies repeated thereafter 
by loan of other qualified workers. 
members familiar 
with local conditions and the dialect 
of the people are an asset. 


Professional staff 


\ consideration above all others was 
what the village people were like. 
Were they receptive to outsiders pro- 
posing to live and work in their vil- 
lage? The plan was for a staff com- 
pletely Punjabi, with the exception of 
the field director; but anyone in those 
villages not born and brought up there 
is viewed as more or less a foreigner*’ 
The critical consideration was whether 
or not the habits, customs and _tradi- 
tions of the people would fit with a 
suggestion of family planning. The way 
to find out was to get to know them. 

With 2 friends born in India and 
speaking Punjabi, a week was spent in 
1951 in a village known to both. A tent 
was set up, backed against the mud- 
wall of the village, with a cook and 
other facilities to entertain visitors. The 
days were spent in the fields, or on 
hunting trips with villagers as guides. 
The nights were given over to long 
discussions, commonly around an open 
fire, on major affairs of the universe 
and with care that our own problems 
were included. Ludhiana district is 
Sikh country: a liking for these stal- 
wart people and their Hindu neighbors 
began there and has warmed with the 
vears, to reach a sympathy and under- 
standing perhaps as near as East and 
West may attain. We decided on the 
Punjab. 

The mundane task of an area survey 
was next. An abandoned mission house 
was a_ possibility as project head- 
quarters to house administrative staff 
and statistical, office and maintenance 
facilities; rehabilitation of the premi- 
ses was feasible for the compound had 
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been well built. Each village without 
exception provided houses to serve as 
local headquarters and as living ac- 
commodations for village workers. Vil- 
lage maps were not to be had, nor was 
a census by residence available; they 
had to be made. The local system of 
recording births and deaths was in- 
adequate for our purposes, as is so 
often the case"*. Bus service existed but 
was limited. chan were the choice for 
local transport, but the unimproved 
roads bafled even that reliable vehicle 
during the 
August. 
bicvcles 


monsoons of July and 
During most of the year 
' were practicable for getting 
about in the larger villages and be- 
tween villages. There is no winter snow 
in the Punjab. Seasonal variations are 
extreme; the heat of May through 
August is such as to limit field opera- 
tions to early morning and late after- 
noon and evening: temperatures some- 
times reach 120° F. 

Education in the Punjab is growing. 
Qualified young people were found 
available for staff positions at head- 
quarters and the important posts as 
village workers; they needed to know 
the language and the people through 
being of the Punjab. 

Design of Experiment. With the in- 
formation derived from reconnaissance 
activities and an added _ familiarity 
with the vital statistics of the immedi- 
ate region, the year 1952 was ——. in 
design of the field experiment and i 
training senior personnel. In essence 
the plan was in 5 parts. 

An organizational period was to last 
6 months, to be followed by an extra 
step not usual in field studies, here 
termed the exploratory stage. The third 
stage was a pilot study. Depending 
upon results of the earlier investiga- 
tions, the fourth stage was conceived 
as the definitive test, subjecting to 
quantitative proof the methods and 
procedures previously developed, over 
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enough time and with sufficient pop 
lation to permit statistically reliable di 
ductions. The fifth stage was concerne 
with the analvsis of results, to includ 
an annual cross-section follow-up, pri 
sumably in each of 4 successive yea 
Field plans called for presenti ition ot 
a method of contraception by month) 


home visits to all married couples 


where the wife was aged 15 to 45 year: 

health education in contraceptive meth 
od was by personal approach to the 
specific problem and interests of th 
individual, a method time-consumin, 
and expensive but of proven value it 


health programs. Mass educational 


measures were rarely used'. Medical 


care was not an integral part of the 
scheme but was provided on request 
as a means to promote good will. 
Measurement of the 
community population was by preg 
nancy rates for short-term results, and 
by birth rates 
of population increase through birth 


, by statistical assessment 


and death rates, and by annual census 
for long-term effect. The existing level 
of contraceptive practice at the he 
ginning of observations provided 
baseline. 

Causes 
were determined by clinical methods 
few patients were hospitalized, no lab 


Each death was verified. 


oratory confirmation was possible and 
no necropsies were performed. Preced- 
ing medical care was recorded. Thi 
data gave the first background informa 
tion for this region and also for much 
of rural India. 

Births were investigated with equal 
care. A particular feature of the Punjab 
is the unusually high sex ratio, males 
in proportion to females, at birth and 
for the population generally. Migration 
has been studied, with data based on 
continuing records through monthly 
home visits, and repeated census tak- 
ing, sometimes annually. 

Pregnancy wastage has had specia 
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attention, broadly conceived to include 
the usual 
abortions and stillbirths, and also the 
deaths attributable to an 
elementary obstetrical practice and in- 
adequate child care. 
annual 
volved monthly 


categories of miscarriages, 


unnece SSaPy 


A cohort study of 


four increments of births in- 
y visits to children and 
the recording of all deaths and illnesses, 
to give morbidity and mortality expe ri- 
5 vears of life in an 
environment where infant mortality is 
170 per 1000 live births. 


\leasurement of these 


ence over the first 


biologic con- 
stants is a natural part of the epidemio- 
method. The findings have 
correlated with 


as education, 


been 
vari- 
religion, customs, 
habits and beliefs, length of period of 


logic 
sociologic 


ables 


and economic 
status, occupation and numerous other 


marriage”, social, caste, 
had em- 


cultural 


Preceding 

phasized the significance of 

patterns in family planning. 
Organizational Stage. The 


factors. 


main et- 
fort was to assemble a staff of physi- 
cians, a public health nurse to super- 
vise village workers, 
statistical clerks, 
visitors, and 


a statistician and 
health 
village workers to be 
trained on the job. The culture of the 
people required male workers to call 
on men of the villages female 
workers to visit the wives. For the 
same reason, male and female physi- 


social workers. 


and 


cians were necessarv: and of the 2 
assistant field directors, one was a man 
and the other a woman. Secondary 


included office staff, auto- 
mobile drivers, watchmen and peons. 
T staff averaged about 32 
m:mbers, physicians from 4 to 6. 

luch time 


l; ng 


personnel 
roster 


in formu- 
administrative policies and 
rking arrangements with local and 
n ‘ional health authorities. An original- 
projected 6 months beginning in 
© ‘ober, 1953, turned out to be 9 
iths, and organization then was not 


Was necessary 
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indeed there advan- 
tage to filling in as the work expanded 
to the more complicated parts of the 
program. At any rate, the staff 
positions had been filled and facilities 
were sufficient to begin collection of 
data in June, 1954. 

Exploratory Study. Where method 
and procedure are not well-defined, 
long-term field investigation commonly 
begins with a pilot study. In this in- 
stance there was no antecedent study to 
intimate 


completed; was 


senior 


serve as a guide. The nature 
of the subject also suggested an inter- 
mediate step as good judgment, an ex 
ploratory study. 

The village of CH, population 1087, 
was chosen for this critical part of the 
project. villages had 


been 


dozen or more 
during the 
weeks; each lacked something judged 
4 Sunday morn- 


visited preceding 2 
necessary or desirable. 
ing brought us to CH, a little commun- 
ity rather off the track. We 
met the council in the village square 
under a great peepul tree which still 
brings sentimental memories. The town 
patriarch welcomed us, we 


beaten 


visited 
homes and shops, and with no more 
ado CH was chosen as the place to 
work. 

The exploratory study had the pur- 
pose of developing field techniques 
suited to the particular problem, to 
give staff, and to 
as to whether or not 
contraceptive measures were accept- 
able to Punjabi villagers. 


experience to our 


gain an answer 


Field interviews were patterned after 
others used in studies on alcoholism, 
drug addiction and mental disorder in 
general populations. If anything, our 
audience was ahead of us: the problem 
could be approached with reasonable 
directness and frankness. 

Staff training followed a_ proven 
course, that persons who were to direct 
the broader study should do the work 
of the day in this initial stage. The 
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field director and his assistant, de- 
lightfully known as a “lady doctor” in 
Indian usage, were the local field 


workers, along with the future nursing 
supervisor. All lived in the village, be- 
came a part of the community, and 
learned to know the villager as he is, 
at the same time acquiring a profes- 
sional competence, and an ability to 
direct future subordinates through 
having done the job —— 

Two factors are involved i 1 accep- 
tance of contr: ception, first ‘set many 
people will accept the procedure in 
principle, what method 
has the major appeal. Five procedures 
were offered: the rhythm method, 
interruptus, spermicidal jelly 
and pad, salt solution and pad, and 
foam tablets. The process 
that of the pediatrician presenting 
foods to babies for free choice. The 
order of presentation was rotated from 
one patient to another; no control was 
necessary. Of 114 eligible women, mar- 
ried and aged 15 to 45 years, none 
pregnant or lactating, 57 accepted con- 
traception; of the latter, three-fourths 
elected foam tablets. The choice of 
agent allied to the well-known 
partiality of Indian villagers for medi- 
cation injection; foam _ tablets 
“fizzed, buzzed, and anyone should 
know they worked best.” 

The experimental design called for 
operations in CH to end with this 
study; because of practices introduced 
and altered attitudes, the village was 
no longer suited to future projected 
tests. The staff had become so attached 
to the village and the villagers to them 
that further observations were pro- 
posed; they proved informative. Dur- 
ing a second year, staff members made 
occasional visits to persons practicing 
contraception and delivered supplies. 
In the third year, supplies were de- 
livered to local de spots by occasional 
visits, but village volunteers took re- 


and secondly 


coitus 


resembled 


Was 
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sponsibility for the program. Durin 
the fourth year, responsibility wa 
wholly of the village but free sup 


‘could be had at project head 

quarters. 
Pilot Study. 

Was a 


plies 


The pilot investigation 
The 


effective 


more complicated affair. 


aim was a measurement of 
ness; the exploratory study had proved 
that people would try contraception. 
Foam tablets were used as the singk 
contraceptive agent in this field stud) 
Their popular choice in the earlier in 
in that the 
method had previously not been used 
in the Whatever 


could be 


vestigation was fortunate, 
community. results 
obtained credited 
to the instituted 
\ control was necessary to judge ef 


were 
reasonably program 
fectiveness properly and on a com 
Effectiveness of — the 
agent is known to depend on_ two 
variables, the innate value of th 
product and the consistency and car 
with which people use it. 
clinical trial™® had 
efficiency. 
The village of MA served as the test 
village, population 1484; village SA 
population 1233 was the control. Th: 


munity basis. 


Previous 


given a result of 


two villages were widely separated 
residents of SA went to the city ol 
Ludhiana as a trading center, MA to 


Khanna. Field method was as befor 
monthly visits to all eligible couples 
The control village was under the sam: 
regimen of monthly visits, medical car 
and all features of the program other 
than the presentation of contraceptior 
Data were collected on menstrual b: 
havior and the physiology of reprodu 
the test village. The fr 
quency of traumatic injuries of acc 
dental origin provided a reason for 
community y; incidentally, stu: 
of that problem has identified 
dents as an important health hazard o! 
rural India, hitherto unevaluated. 
From observations of a full 


tion as in 


study: 
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acceptance of foam tablets was at a 
rate of 39% for eligible wives, 
what than in earlier studies in 
village CH but still highly satisfactory. 
Effectiveness as calculated from preg- 


some- 
less 


nancy rates in control and test villages 
78.3%. 
rhe results, 


Was 
if maintained, were suf- 
ficient to produce a significant decrease 
in population numbers'*. definitive 
population of suffi- 


cient size and over a long enough pe- 


investigation in 
riod to give a reliable answer seemed 
justified. 

The Definitive Study. The main 
study began in 1956 and continued for 
t vears, the collection of field data 
ending in March, 1960. The test popu- 
numbered S000 in 7 villages. 
Methods of study were as in the pilot 


lation 

project. The foam tablet was the meth- 
od of contraception, with emphasis on 
the benefit of special care in its use 
during the period of greatest risk, de- 
fined within broad limits as the tenth 
to the twentieth days after onset of 
menstruation. This is in 
general preventive 


accord with 
practice, to stress 
special care when most needed. 
Controls enlarged over the 
pilot study to include a second group 
of villages of 4000 population, where 
births, deaths and natural increase in 
nun “sii were judged solely by infor- 
mation collected by village officials. 
Reporting would be expected at a 
level than for study villages 
where all such events had special in- 
vestigation. 


were 


low I 


the usual official 
were maintained there 
and provided a fair comparison. Ex- 
cep! for an occasional conference with 
loca! midwives, 
not visited by staff members; 
the villages had 


However, 


rec ls also 


this control area was 
none of 
resident physician. 


TI purpose of this control was to 
det: rmine population growth uninflu- 
end by the presence of outside 
worxers on health matters; the effect 
ot sich introduction on the local cul- 
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ture and behavior has been empha- 
sized by Opler 
the blank 


A second or working control also of 


sO 


. The area was termed 


1000 persons was organized as in the 
pilot with everything done in 
control villages as in test villages ex- 
cept presentation of contraception. This 
control measures the effect of a health 
program on population numbers, other 
than that specifically directed toward 
contraception. 

The experimental design is basically 
that of the conventional Kjehldal te st 
in laboratory practice. 
of 25% effectiveness of 50%, 
according to existing birth and death 
rates say produce a significant de- 


study, 


An acceptance 
and an 


cline in population increase. 

\ pre ‘liminary examination of results 
through the 
approximation of about 30% of eligible 


wives using contraception with vary- 


midway study"! gave an 


ing degrees of exactness, as compared 
with 39% in the pilot study. 
The quality of use varied greatly, 
from pseudo-acceptors who agreed to 
use contraception but did not, to per- 
sons emploving the procedure consis- 
tently and exactly. The eventual result 
remains to be calculated but estimates 
are of about 17% overall acceptance, a 
level below the mathematically 
mined 


deter- 


minimum by about one-third. 
The pattern of behavior ran a typical 
in all villages, whether 
high or 


enthusiasm 


course 
tance 
initial great 
extent months, to 
reach a low point toward the end 

a year. 


accep- 
low level. An 
dissolved to 


was ata 
within subsequent 


\ slow but progressive increase 
in the second year, the last 
for which results have been computed. 

Based on consistent users, 


occurred 


effective- 
ness was determined as 63%, less than 
for the pilot study, but greater than 
called for by the experimental design. 

Analysis and Conclusions. The study 
in the final stage of bringing 
the results together, formulating con- 


is now 


he 
| 
= 
| 
| 
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clusions of what was learned, and de- 
termining promising leads for investiga- 
tions of the future. As Kiser®” 
usefully done for the Indianapolis 
study, shortcomings will be 
assiduously. 

As required by the established levels 
of confidence, which were set at a high 
level, the study appears to have fallen 
short of a significant decline in popu- 
lation increase. The actual accomplish- 
ment is appreciable, the precise value 
vet to be determined. 

Quantitative evidence has been ob- 
tained on the value of adequate spac- 
ing between births, the criteria being 
costs in death, sickness and injury. The 
results have been calculated for babies 
born from one year to 3 years apart, 
by 6 months’ intervals. The first baby 
suffers the most. The effect is progres- 
sively less until stabilized at a 3-year 
interval. 

An attempt has been made at a broad 
evaluation of pregnancy wastage, in 
the first instance by histories of men- 
struation obtained through monthly 
home visits over a period 


has SO 


sought 


4 years. 
This effort was enlarged by attention 
to known miscarriages, abortions and 
stillbirths. It includes consideration of 
the inordinate losses attendant on an 
infant mortality of 170 per thousand 
live births per year. Illnesses and in- 
juries of infants and children up to 
5 years of age have been recorded by 
routine field visit at monthly intervals. 
and other visits as demanded by illness. 
An age specific second-year mort: lity 
beyond expected limits was an impor- 
tant finding; it led to recognition of 
weanling diarrhea as a problem of 
young children. 

Births and deaths in this rural popu- 
lation have been put on a factual basis: 
in numbers, in nature, and according 
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to contributing circumstances. 
background information will be help 
ful in formulating realistic health pro 
crams for rural India, where about 
85% of persons live in country districts 

Social and cultural factors have been 
observed in detail as they influenci 
population growth and the health and 
welfare of village communities. The 
physiologic process of reproduction 1% 
mains roughly the same in this or any 
other population; the social and ps 
chologic patterns of reproductive be 
havior are infinitely varied and under 
continual change. 

The first evaluation of accidental 
traumatic injury in India under rural 
conditions was a by-product of these 
: it was the third cause of death 
in this Punjab population and the first 
among. children. 


studies 


The fundamental impression from 
this experience is that control of popu 
lation numbers is not to be had by 
crash program centered in a few ve: 
of effort. Nature 


even centuries, 


required decades 
to accomplish the r 
sult in some few countries under con 
siderably more favorable circumstances 
The present judgment is for a program 
centering first on spacing of births 
and progressively enlarged to the mor 
complicated control of total 
The present attempt was too much tov 
fast. The idea of family limitation is 
an abrupt departure from established 
tenets in many cultures and so far as 
the villager is concerned the commun- 
ity problem is too often an abstraction 
The present experience leaves no 
thought of population control being 
impossible; the timing should be mor 
leisurely, with public opinion brought 
along step by step through an orderly 
progression. 
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In the July, 1960 issue, page 100, the footnote read that Cardijate was available in 5 mg 
and 10 mg. tablets. 
The tablets are available in 5 mg. and 15 mg. tablets 
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THE INFLUENCE OF ADRENAL CORTICO-STEROIDS ON 
FIBROUS TISSUE FORMATION 
By Kart Pintrar, 
From the De partment of Pathology. \MicGill Universitv, Montreal 2. Canada 
Connective tissue can be regarded —adrenalism depressed the growth of 
is a verv fine and dense network certain mesenchymal tissues, chiefly 
framework in which the specific cells of | granulation tissues. In an _ additional 


the various organs 
Robb-Smith*™ calls it a continuous 
fluid matrix varving in consistency from 
the limpid Wharton's Jelly of the um- 
bilical cord to the 
in which is lving 
ot 


connective 


are embedded 


hardne ‘SS ot bone, 
an interlacing fabric 
different This 
' being the site of the 
attracted more 
in recent vears and 
in- 
connective 


fibres of sorts 
tissue 
collagen diseases, has 
interest 
the 


Resear h 


ind more 
has become object of extensive 
estigation. on 


issue was greatly intensified following 
demonstration of the effect of com- 
ound E of the adrenal 
ortex and on rheumatoid 
rthritis by associates*! 
949. The Ragan and co- 
orkers™ the striking and 
rompt remission of the symptoms of 
eumatoid arthritis in patients treated 
ith ACTH as reported by Hench ef 

Ragan stated that there was evi- 
nce to suggest that some measure of 
peradrenalism was produced by 


CTH treatment, and that the hyper- 


he 
cortisone ) 
of ACTH 
Hench 


same 


and in 
vear 
confirmed 


article published in 1949, Ragan et al.77 
reported that treated 
corticoids showed poor 


with 
granula- 
healing of 
\ similar depression 


patients 
very 
tion tissue formation in the 
incised wounds. 
ot 
noted in cases of Cushing’s svndrome. 

The influence of hormones 
on fibroplasia, and in particular on 
had been observed and 
reported repeatedly by earlier authors. 
Voronoff and Bostwick'"' 1918 and 
Aievoli? 1923 noted that direct ap- 
plication of suprarenal gland extracts 
to wounds resulted in the 
rich 


granulation tissue formation was 


various 


wound healing, 


in 
in 


tormation of 
Lauber®? in 
1930 reported shortening of healing 
time of wounds after direct application 
of adrenal glands injection of 
epinephrine. Stimulation of the adrenal 
glands with subsequent increase of cir- 
culating adrenal however, 
was found to result in a prolongation 
of the healing period by Kosboda®*! a 
few vears later. Hypophysectomy was 
shown to have 


granulation tissue. 


or 


hormones, 


no stimulating or re- 
157/387) 
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tarding effect on the re-epithelialization 
time of skin wounds in rats compared 
with normal controls. There was also 
no appreciable difference in the fibro- 
blastic repair of stomach wounds as 
far as duration and strength were con- 
cerned in a similar set of experimental 
animals®*. A crude alkaline extract of 
the anterior pituitary gland was found 
to have no significant effect on the total 
healing time of skin wounds in rats**. 

With the detection of the beneficial 
influence of cortisone and ACTH on 
rheumatoid arthritis and on collagen 
diseases in general, the changes pro- 
duced by these hormones in connective 
tissue became the object of special 
interest. A very large number of papers 
dealing with the effect of cortisone on 
fibroplasia are found in the medical 
literature of recent years. Only a rela- 
tively small number of them can be 
cited in this review. 

The effect of local, prolonged appli- 
cation of cortisone to the skin of rats 
was described by Castor and Baker". 
The dermis was greatly thinned. Fibro- 
blasts were considerably reduced in 
number and residual cells were often 
shrunken. Collagenous fibers were 
arranged in an almost homogeneous 
compact mass. The ground substance 
was reduced in amount and evidence 
ot chemical alteration was obtained. 
Elastic fibers were apparently unaf- 
fected and therefore appeared more 
numerous. In addition, all epithelial 
structures, including hair and sebaceous 
glands, underwent regression and sub- 
cutaneous fat almost completely dis- 
appeared*®, Sobel et described 
decrease of the hexosamine-containing 
mucopolysaccharides of the ground 
substance of connective tissue of dif- 
ferent sites under cortisone influence. 
The collagen content, however, re- 
mained relatively undisturbed. This 
produced a marked decrease of the 
hexosamine: collagen ratio in the ana- 


lvsed tissue. Due to the reduction of 
ground substance, collagen bundles ap- 
peared to be arranged in a denser mass 
and the skin appeared thinner than 
normal’. The local action of cortisone 
on fibroplasia was also demonstrated by 
Howes et al.*°, who showed that even 
small doses of cortisone applied locally 
to the wounds of experimental animals 
delayed the appearance of granulation 
tissue. A few vears later, Baker!” 
showed that implanted pellets of corti- 
sone suppressed the local formation of 
granulation tissue. The local action of 
the hormone was also evident from 
intra-articular injections of cortisone or 
hydrocortisone in cases of rheumatoid 
arthritis. Duff et al.2° reported that cor 
tisone had a favorable, suppressive in 
fluence on the inflammatory changes 
and effected an improvement of the 
quality of mucin and increased the vis 
cosity of the joint fluid. The increased 
viscosity was considered to be a re 
flection of an increased concentration 
or polymerization of hyaluronic acid 
The evident local action of cortisone 
was also demonstrated in the delayed 
appearance of fibroblasts pro- 
longed immaturity of collagen tissue 
in healing wounds of the cornea of 
guinea pigs'®. These and other experi- 
ments support the concept that adreno- 
cortical steroids exert their action, at 
least in part, by a direct effect at the 
connective tissue level?’ 

Baker*!' has emphasized that all 
three components of connective tissue, 
cells, fibers and ground substance, are 
susceptible to the action of the hor- 
mone. Since both fibers and ground 
substance are derived from the cells!'* 
damage to the cells may have a more 

less profound effect on all compo- 
nents of connective tissue. 

The influence of adrenal cortical 
steroids and ACTH on the connective 
tissue of various test animals in vivo 
and in tissue cultures has been de- 


( 
| 
| 
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investi- 
gators. Guinea pigs seem to be very 
resistant to 


scribed by a large number of 
cortisone”. Bangham" 
could not detect any effect on the heal- 
ing of skin wounds in animals receiv- 
ing 12.5 mg. of cortisone per kg. per 
dav. This finding confirmed by 
Upton et al. using as much as 40 
mg. of the hormone per kg. per day, 
a dose that depressed the level of cir- 


culating eosinophils and altered the 


Was 


adrenal glands. Barber and Nothack- 
er'*, however, studving corneal wounds 
in guinea pigs and using the latter 


high dose topically and systematically 
noted a delayed wound healing, de- 
laved appearance of fibroblasts and 
prolonged immaturity of collagen. This 
discrepancy might possibly be due to a 
different response on the part of differ- 
ent connective tissues such as dermis 
r to a somewhat different 
manner of application of the hormone. 
The majority of investigators, using 
rats as experimental animals, have re- 
ported marked depressing effect of 
and ACTH on_ fibroplasia. 
ACTH on connective 
is considered to be due entirely 
) its stimulation of the adreno-cortical 
secretion’, 


and commea, O 


cortisone 
The action of 
tissue 
No effect was observed in 
idrenalectomized rats by Chassin and 


associates!*’, In other experiments stress 


of various sorts was used a study 
of healing wounds at 5 and 9 davs 
after operation. The tensile strength, 


il le termined by the bursting pressure, 

| fiber formation were decreased in 
all animals under stress, compared with 
controls. At the same time, hypertrophy 


of the adrenal glands in the animals 
uncer stress was found. It was con- 
chided that the inhibitory effect on 


wound healing was due 
secretion of adrenal 


to increased 
cortical —hor- 


mo Parenteral administration of 
| doses of cortisone to rats resulted 
i delay of the processes of connec- 
t) 


tissue repair around turpentine ab- 
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SCESSES with inhibitory effect 
upon fibroblasts and collagen forma- 


Brain wounds studied on 
cats under local and systemic treatment 
with cortisone 
fibroblastic 


tion®” 


diminished 
pre lifera- 
‘using mice 


showed a 
and vascular 
. Spain et al.” 
perimental 


effect of cortisone 


aS @CX- 
animals in studying the 
on the formation of 
granulation tissue, noted 24 hours after 
that there almost 
complete lack of exudate and fibrin in 
the wound 


wounding was an 
marked diminution 
of the expected cellular reaction. Later, 
there was little new capillary forma- 
tion, only sparse fibroblastic prolifer- 
ation and 


and al 


insignificant amounts of 
ground substance were present. By the 
5th day only a scant collection of fibro- 
blasts was seen. Nevertheless, epithel- 
ialization of the wounds was complete, 
the epithelial cells having grown over 
bare adipose tissue surface. A com- 
plete lack of granulation tissue produc- 
tion in wounds was also observed and 
reported in 2 patients receiving ACTH 
(40 to 100 mg. per day) for rheuma- 
toid arthritis and periarteritis nodosa 
respectively by Creditor et al.**. Epi- 
thelialization of the wounds occurred 
on the 4th day over a layer of fibrin, 
but no fibroblastic activity was noted. 
This was also observed by the same 
investigators in experiments with rab- 
bits. Alrich et al.4, however, 
confirm this with 
their experiments with rats. 
Describing fracture healing in rabbits 
treated with high doses of cortisone, 
Blunt et al.'® state that, especially after 
the 4th day following fr icture, all 
phases of healing were retarded. There 


could not 


result certainty in 


were a decrease of metachremasia, 
structural irregularity of intercellular 
matrix and fibroblasts were rounded 


and had a bizarre 
nuclear chromatin. 


arrangement of 
No bone trabecula- 


tion was seen until the 12th day of the 
experiment. A 


similar result was re- 
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ported by Lattes and co-workers®® a 
few years later. They used high doses 
of cortisone and rabbits as experimental 
animals. At 5 days after fracture their 
animals showed no differentiation of 
the small amount of callus into carti- 
lage and osteoid, although this had 
occurred in control animals. Harten- 
bach**, on the other hand, using small 
doses of hydrocortisone (0.2 to 0.4 mg. 
per kg.) for his rabbits, reported abun- 
dant callus formation with acceleration 
of structural differentiation as com- 
pared with controls not treated with 
steroids. Somewhat higher doses of 
hydrocortisone (1.0 to 3.0 mg. per kg. ) 
caused, in addition, a decrease of cal- 
cium deposition ( osteoporosis ). 

Various experiments indicate the im- 
portance of the dose of the steroid 
used in relation to a favorable or un- 
favorable effect on fibroplasia. In 1950, 
Howes and associates’ and Ragan et 
al.** showed in experiments with rab- 
bits that large doses of cortisone de- 
layed wound healing for a maximum of 
IS days. Even the largest tolerated 
doses did not interfere with healing 
after this period. Smaller doses re- 
tarded granulation tissue formation 
and healing for shorter periods of time 
(from 7 to 18 days). Small doses given 
parenterally (less than 2.0 mg. per kg. 
per day) had no effect. Similar varia- 
tions in the suppression of wound heal- 
ing according to the dose of the steroid 
given was found also in other experi- 
mental animals, such as guinea pigs" 
or rats’. Clinical experience also con- 
firmed the importance of the dose. It 
was found that operative wounds of 
hernia patients showed no gross evi- 
dence of disturbed healing when the 
patient received 2.0 mg. of cortisone 
per kg. per day. Spain®* and co-workers 
have noted with other investigators?* 
‘“ that cortisone treatment started 48 
hours or later after wounding has no 
effect on healing. 

Undernutrition in dogs resulting in 
a marked hypoproteinemia interferes 


A wound i: 


with wound healing 
a protein-starved animal, as describe« 
by Dunphy and Udupa*’, has a pro 
longed productive or lag phase (7 te 
S davs) and forms less substrate iy 
the wound than normal. There follow 
a collagen phase (fibroplasia) whic! 
also progresses more slowly than nol 
mal. Findlay and Howes"! found that 
the healing of wounds in rabbits par 
tially depleted ot protein by under 
nutrition before wounding was r 
tarded by small doses of cortisone (1.5 
mg. per kg. per day) when the low 
protein diet was continued — after 
wounding: but with the same dose otf 
cortisone, it was not retarded when 

normal diet was given after operation 
Apparently debility and inadequate 
protein intake augmented the action 
of cortisone on wound healing. Protein 
starvation, however, had no influenc: 
on wound healing when it was initiated 
after wounding”. 

Vitamin C deficiency, which also ce 
lays fibroplasia and tissue repair’?! 
has been compared with the effect of 
cortisone and found to be similar in 
some respects’. It has been found that 
the minimal maintenance dose of vita 
min C needed to keep a guinea pig 
healthy is insufficient if the animal is 
under stress (increased adreno-cortical 
secretion) and that wounds in = such 
animals are indistinguishable histo- 
logically from wounds in fully 
butic animals“’. However, the retarda 
tion of tissue repair in scurvy and that 
associated with large doses of corti 
sone do not seem to potentiate each 


110 


other! in the same way as protein 


deficiency and glucocorticoids*' do. 
vitamin C deficiency there is abundant 


ground substance, much reticular 


silver-staining material and large num 
bers of fibroblasts?7’. There seems to 
be sufficient material present for 

pair, but it cannot be properly utiliz 
The basic defect of repair in ascor)i¢ 
acid deficiency appears to be one ot 
collagen synthesis**:*! There 


| 
| 
_ 
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is very little collagen present and hy- 
an aminoacid 
is deficient. 

The fibroblast and its variants ( osteo- 
cyte, chondrocyte) that are involved 


found only in collagen®*, 


with collagen or matrix formation and 
tissue repair may be affected by steroids 
to a varving extent. While adult fibro- 
blasts cease migrating''®, reduce their 
mitotic activity and show degenerative 


"embryonic fibro- 
blasts in their early stages of develop- 
ment do not seem to react to the same 
extent to high cortisone doses***.7 
concluded 
from their in vitro studies on chick em- 
brvo heart fibroblasts, that glucocorti- 


coids act directly on the cells. They 


Kaufman and co-workers” 


seem to interfere with the protein syn- 
Studie 


thesis as suggested by Ingle* 
and in vitro*’°>"? have demonstrated a 
marked decrease of formation of sul- 
fated mucopolysaccharides such as 
chondroitin sulfuric acids, in regener- 
ating connective tissue under cortisone 
influence. Another important mucopoly- 
saccharide present in considerable 
amount in fibrous tissue, hyaluronic 
acid, is also reduced in quantity as 
(C**) uptake 
( ‘orresponding 


shown by radiocarbon 
studies on rat skin”! 

with the lowered protein and glucose 
metabolism a markedly decreased oxy- 
gen consumption by cortisone-treated 
granulation tissue was reported by 
Scarpelli and others*’. It was 667 less 
thin that measured in untreated gran- 
tissue. 

m the other hand, large doses of 
cortisone given to experimental ani- 
inhibit the development 
of ill mesenchymal elements in wound 
he sling: there is an inadequate sprout- 
in of new blood vessels*', little fibro- 
bl. st proliferation and scant deposition 
ol -eticulin. This has been confirmed in 
n by histologic examination of 
bi psies of nonhealing wounds of pa- 
ti its under treatment with ACTH®*? 
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The suppressive effect on healing seems 
to be less pronounced on epithelial 
structures than on mesenchymal tis- 
nevertheless, the epi- 
dermal mitotic rate is reported to de- 
crease to 60% of normal under pro- 
longed stress in test animals'*“* 

Moon and Tershakovec®* and many 
earlier workers have shown that sub- 
stances derived from damaged cells 
cause local hyperemia and edema, at- 
tract leukocytes and produce the pic- 
ture of inflammation. Some investi- 
gators’’:''© have failed to demonstrate 
a distinct depressing effect of cortisone 
on inflammation until about 12 to 24 
hours after wounding, but others**'* 
have observed suppression of acute in 
flammation in its earliest recognizable 
phase with decreased vasodilatation, 
permeability and adherence of leuko- 
cytes to the vascular endothelium. This 
decrease in vascular permeability un- 


eder the influence of cortisone noted 


by many experimenters in inflamed 
vessels is apparently seen only with 
capillary injury and not in normal cap- 
The permeability of syn- 
ovial membranes, which is increased 
by inflammation or substances like hy- 
aluronidase, is also decreased by corti- 
"4% There is also inhibition of 
migration of polymorphonuclear cells 
and macrophages and a temporary fall 
in the number of lymphocytes, eosino- 
phils and basophils in the inflamed 
tissue*’. Tissue mast cells also respond 
readily to cortisone’: they diminish 
in number and size, their granules 
clump in irregular aggregates, their 
cytoplasm becomes vacuolated and 
The possibility that 
mast cells are involved with the main- 
tenance and repair of connective tissue, 
as held by some investigators" 81,102 
and denied by others’, is not settled. 


sone-- 


migration stops’. 


Dunphy and Udupa*’ ‘ave open the 
possibility that mast cells are actually 
young fibroblasts. 

A common finding in tissue regener- 


» | 

of ~ 
| 
| 


ating under the influence of excessive 
cortisone is the inadequate migration 
of endothelial cells®® and insufficient 
proliferation of new blood vessels***" 
“. Some consider the poor vascular 
proliferation and consequent — poor 
blood supply as the main cause of the 
delayed connective tissue repair ob- 
served in healing tissue in steroid 
therapy'®''®. Poor resorption of sterile 
foreign bodies with inadequate foreign 
body giant cell reaction is also re- 
ported®®; however, if 
or experimental*® bacterial infection 
supervened in such cases foreign body 
resorption did take place and fibro- 
plasia in the healing wound was ade- 
quate. It has been postulated that tissue 
damage by the bacteria or their pro- 
ducts causes the release of specific 
substances necessary for the initiation 
and continuation of the reparative proc- 
esses which would otherwise have been 
inhibited by cortisone” 
not influence the microorganisms 
themselves although resistance to infec- 
tion mav be lowered’. 


Cortisone does 


High doses of glucocorticoids seem 
to have a depressing effect on specific 
antibody production mediated — by 
plasma cells and 
In cortisone-treated rabbits sensitized 
to typhoid vaccine a decrease of the 
total serum protein was observed in 
contrast to a progressive increase in 
the control animals not treated with 
steroids”. The decrease of globulins 
observed in the serum was proportion- 
ately more marked than that of albu- 
mins: however, there was still some 
antibody production. An _ increased 
degradation of injected species specific 
albumin has also been reported in hu- 
mans under cortisone treatment*’. In 
disseminated lupus erythematosus, cor- 
tisone and ACTH appear to have a 
normalizing effect on the abnormal 
electrophoretic pattern of serum pro- 
teins, and they decrease the gamma 


162 392 The American Journal of the Medical Sciences * September, 1960 


globulins while increasing the very 
low albumin component. Alpha, glob- 
ulin seems to be less influenced™. The 
concept of a decreased antibody for 
mation in the presence of cortisone has 
been utilized to foster the growth of 
transplanted heterogenous tumors in 
animal experiments and was found 
useful’? Similarly, it has been sug 
gested that the decrease of the initia! 
allergic-inflammatory response to for 
eign protein that occurs under cortisone 
treatment mav make the use of hetero 
plastic bone grafts in animal experi 
ments more promising than betore* 
Moderate doses of cortisone, as reported 
by DiRaimondi and Forsham, modify 
the hypersensitivity reaction of tissues 
by interfering with the intracellular 
produc tion of histamine or similar sub 
stances. High doses, in addition, inter 
fere with the production ot specific 
antibodies by plasma cells and lympho 
cytes™ and inhibit the skin reaction to 
histamine and leukotactic peptides'* 
The retarding effect of glucocorti 
coids on fibroplasia described by many 
of the authors cited above is denied 
by others'’®. No adverse influence!” o1 
even a favorable effect on tissue repair 
processes have been reported". Th 
use of simultaneous protein anaboli: 
hormone therapy in long-term treat 
ment with glucocorticoids to compen 
sate for protein loss in certain cases 
is considered unnecessary by some it 
whose observations d 
not suggest omteie catabolism. Sim 
larly, apparently contrary re ports are 
found in the literature concerning t! 
influence of glucocorticoids on gastr 
secretion and development of pept 


ts 


vestigators!! 


ulcers*4 


The dosage of steroids used in m¢ 
of the experiments cited above is p 
portion: itely far be ‘yond, and often s¢ 
eral hundred times larger than, t! 
average therapeutic doses in hum 
comparable 


patients. Quantities 


th 
et 

et 
ti 
tr 
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| 
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therapeutic doses seem to have no 
effect on fibroplasia*®. Experiments 
with mineralocorticoids, like deoxy- 
corticosterone and aldosterone, indi- 
cate that they may have an opposite 
effect to glucocorticoids on fibroblasts, 
collagen production inflamma- 


similar antagonistic ac- 
tion to cortisone is noted with somato- 
tropin, certain sex and other hor- 
mones®** 74, There seems to be an 
optimum proportion of mineralo- and 
glucocorticoids which produces well- 
being and eliminates their toxic ef- 
fects**. The human body normally pro- 
duces these hormones in appropriate 
quantities that vary 
need", From 


according to 
pharmacophysiologic 
studies** it is known that 240 mg. of 
hydrocortisone is the maximum amount 
that can be produced in 24 hours by 


PATHOLOGY AND BACTERIOLOGY 163/393 
a normal male weighing 70 kg. and that 
a variety of factors, such as the auto- 
nomous nervous system*’, vitamins and 
nutrition®' may ‘influence fibroplasia 
partly by regulating the secretion of 
hormones. 

In general, it may be concluded that 
the therapeutic doses of glucocorticoids 
are not large enough to delay the onset 
of fibroplasia or to interfere with 
wound healing unless there is also a 
considerable endocrine disturbance 
with imbalance of hormonal activity”. 

Summary. The influence of the 
adrenal corticosteroids on the various 
types of fibrous tissue in humans, ani- 
mals and tissue cultures was reviewed. 
The relationship between the effects 
of glucocorticoids, vitamin C deficiency 
and protein depletion on wound heal- 
ing was pointed out 
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Experiments on Human Middle Ear 
Muscle Reflexes. EMANUEL S. MENDEL- 
son (Naval Air Material Center, Phila- 
delphia 12, Pa.). In order to study an 
objective feature of hearing, a new 
method of extratympanic manometry 
has been developed to register indire ct 
effects of reflex contraction of the 
middle ear muscles. Textbooks refer 
to this phenomenon as the acoustic or 
auditory reflex; physiologists have 
called it the tensor, the st: ipedium, the 
middle ear, and the intratympanic, 
muscle reflex. A more exact designation 
would be cochleo-tympanic muscle re- 
flex. The premises underlying the ex- 
periments were that some unbalanced 
displacement of the drumhead would 
occur during the elicitation of the re- 
flex, and that a sufficiently sensitive 
transducer sealed to the outer ear canal 


would permit registration of the event. , 


This hope is being realized with in- 
creasing assurance as sources of error 
and artifact are isolated and reduced. 
Drumhead displacements have been 
measured consistently in unselected 
subjects with an estimated distance res- 
olution of 0.002 mm. Monophasic, 
biphasic, or heterophasic _ pressure 
changes, corresponding with alternate 
retraction, extrusion or relaxation of 
the tympanic membrane, have been re- 
corded in different individuals. The 
acoustic values of effective stimuli have 
been about 100 db (decibels, re 0.0002 
microbar) at middle frequencies, to 
about 130 db below 100 and above 
8000 cycles per second, with much in- 
dividual variation. The form of the 
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stimulus-intensity vs. response-magni 
tude curves obtained in a few tests 
resembles the cochlear microphoni: 
overload curves found in the bio 
physical literature. Recovery of — the 
cochleo-tympanic reflex threshold _ is 
more rapid than that of auditor) 
acuity, following experimental over 
stimulation of the ear. Important fac 
tors include the tonic or resting activ 
iy of the middle ear muscles, the rest 
ing position of the drumhead, th 
patency of the Eustachian tube or pel 
haps its reflex ventilation of the middl 
ear, and the gas volume in the middle 
ear during congestion. The influenc: 
of these factors in the considerable 
variability of response magnitudes 
which has been observed with dupli- 
cate stimuli, is largely unknown. 
Mechanism of the Cardiovascular 
Action of Mephentermine. Sypnry 
Evus, Pu.D., JOHANNA PERLMUTTER 
AND CHARLES R. Swaine, PH.D. ( 
partment of Pharmacology, Womans 
Medical College of Pennsylv: ania, Phil- 
adelphia, Pennsylvania). Our analysis 
of the mechanism of action of mephen- 
termine (Wyamine ) supplements pub 
lished evidence to indicate that cardi 
stimulation is the major factor causing 
the pressor effect and that the myoc 
dial action is an indirect effect acti 
through the release of catechol amines 
In dogs, DCI (which inhibits cardi 
but not vasoconstrictor, action of syi- 
pathomimetic amines ) antagonized 
pressor effect of mephentermine. Tie 
fact that pretreatment with reserpine 
or cocaine prevented the pressor action 


| 

| 
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of mephentermine suggests an indirect 
action dependent upon availability and 
release of catechol amines. Direct evi- 
dence for such a release was obtained 
in a Langendorff cat heart preparation 
which superfused a Magnus prepara- 
tion of rabbit jejunum. In this prepara- 
tion mephentermine increased the heart 
rate and the perfusate from the heart 
relaxed the Mephentermine 
applied directly to the superfused in- 
testine produced no effect or stimula- 
tion. When the cat was pretreated with 
reserpine, mephentermine did not stim- 
ulate the heart nor cause 
the intestine. 


intestine. 


relaxation of 
after the reser- 
pinized heart was perfused with norepi- 
nephrine and allowed to 
mephentermine then 
heart and caused the 
which relaxed the intestine. 
Supported in part by grants from 
veth. 
Coenzyme Metabolism and 
Oxidation in Heart 
HAUGAARD, Pu.D., Ropertr R. BLANKEN, 
Pu.D., AND GruseprE INes1, M.D. ( Lab- 
oratory of Schools of 
\ledicine, University of Pennsylvania ). 
Heart muscle homogenates in the pres- 
ence of the appropriate cofactors may 
xidize glucose completely to CO, and 
H.O at a very high rate (up to 500 p 
\l/gm./hour ). In earlier experiments it 
vas found that the only coenzyme 
necessary for prolonged activity was 
iphosphopyridine nucleotide (DPN). 
it was surprising that a very high con- 
entration of DPN was needed and that 
the system appeared to be completely 
lependent of the addition of a phos- 
hate acceptor. The 


However, 


recover, 

stimulated the 
release of a sub- 
stance 


Glucose 
Muscle. Nrets 


) 
Pharmacology, 


experiments pre- 
nted here offer an explanation for 
ese properties. DPN was found to be 
pidly degraded by several enzymes. 
ie of these was DPN pyrophospha- 
se which produced adenylic acid 
\MP) in sufficient quantities to act 

phosphate acceptor. In the pres- 
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amounts of DPN no ac- 
observed except by the 
further addition of AMP and _nicotin- 
amide. The latter compound was nec- 
essary for the inhibition of DPN-ase. 
By separately varying the concentra- 
tions of DPN and AMP, it was found 
that the concentration of either of 
these coenzymes could be the limiting 
factor in the total oxidation of glucose. 

It is evident that the 
the coenzymes 


ence of trace 


tivity was 


metabolism of 
involved in 
metabolism may affect the rate of oxi- 
dation of this metabolite. The converse 
was also found to be true. It was dem- 
onstrated that the degradation of DPN 
or AMP was rapid in the absence of 
substrate, 


glucose 


but that in the presence of 
active glucose oxidation the concentra- 
tions of these coenzyme were much 
better maintained. 


Effect of Autonomic Blocking Agents 


in Reducing Stress. D. A. DeEBtas, 
Pu.D. (Department of Physiology, 
Jefferson Medical College). Normal 


adrenocortical function is necessary for 
withstanding exposure to a number of 
stressful stimuli. In the absence of the 
adrenals an animal will succumb to a 
degree of injury which would be tol- 
erated by the intact animal, and _ its 
resistance to stress can be restored by 
the administration of adequate amounts 
of adrenocortical hormones. It became 
evident from differences in response to 
a variety of agents tested for possible 
protective action against various forms 
of stress that certain specific factors 
may be involved in a particular stress- 
ful situation. The present study con- 
cerns the effects that have been ob- 
tained with certain neuropharmaco- 
logical such as autonomic 
blocking agents and __ tranquilizers. 
These agents were tested alone, and 
in combination with subeffective doses 
of hydrocortisone (which may exert a 


agents, 


pe rmissive action on certain processes ). 
The e xpe riments were pe rformed on 
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adrenalectomized animals which were 
subjected to a stressful situation for 6 
hours, and the survival rate was re- 
corded. The stressor agents included 
formalin injection, cold exposure (2 to 
1° C.), heat exposure (37.5 to 358.5 
C.), and exposure to low barometric 
pressure (249 mm. Hg; simulated alti- 
tude of 27,000 feet). Dibenamine and 
chlorpromazine increased the mean sur- 
vival time of formalin stressed animals, 
Pendiomide ditartrate was effective 
against cold exposure, and Pendiomide 
and chlorpromazine — effectively in- 
survival time of heat 
stressed animals. None of the agents 
tested exerted any beneficial effect on 
the survival time of animals exposed to 
low barometric pressure. 

Effects of Anoxia on the Vascular 
Resistance of the Dog’s Hind Limb. A. 
H. Dir, M.D., J. Lrrwix, M.D. anp 
D. M. Aviano, M.D. (Department of 
Pharmacology, Schools of Medicine, 
University of Pennsylvania). In anes 
thetized dogs, the inhalation of 5% 
oxygen in nitrogen for | to 3 minutes 


creased the 


caused a rise in aortic blood pressure. 
In spite of this consistant rise, blood 
flow to the extremities was decreased 
and vascular resistance was increased 
considerably. Immediately after cessa- 
tion of anoxia, blood flow was in- 
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creased, blood pressure fell to a level 
lower than control, and vascular resis 


tance of 


the extremities was decreased. 
This biphasic ettect of anoxia was en- 
countered in the perfused limb. After 
denervation of chemoreceptors in the 
carotid and aortic bodies, the initial 
vasoconstriction phase was eliminated 
The intravenous injection of bretylium 
bromide which is shown to block sele« 
tively the sympathetic nerves also 
blocked this phase. The vasoconstric 
tion phase is therefore reflex in nature 
and is entirely the outcome of anoxemic 
stimulation of chemoreceptors. The 
phase of vasodilatation during reoxy 
genation was eliminated by sectioning 
the sciatic, femoral obturator 
nerves as well as the nerve fibers 
running along the iliac artery. Tran 
section of the spinal cord at the level 
of C2 and C3 was performed while the 
leg was infused continuously with 
levarterenol to maintain the vascula 
tone. This procedure eliminated the 
vasodilation during reoxvgenation 
These results suggest that the vasodila 
tation phase during reoxygenation is 
neurogenic in nature and _ its primary 
site is in the medullary centers. Du 
ing anoxia this dilatation phase was 
masked by 


vasoconstriction — arising 


from stimulation of chemoreceptors. 


BOOK REVIEWS AND NOTICES 


Biopsy MANUAL. By JAMes D. Harpy, M.D 
James C. Grirrin Jr., M.D. And Jorce A 
Ropeiguez, M.D., University of Mississippi 
School of Medicine. Pp. 150; 54 ills. Phila 
delphia and London: W. B. Saunders Com 
pany, 1959. Price, $6.50 

Trus is an excellent treatise on the “biopsy” 
limitations and 
complications The authors start off by stress 
ng that the biopsy is important not only 
for diagnosis, but for the 


mphasizing its indications 


management of 
cliseases 
clearly the 
incl the 
ent on the Crrors ind OMISSIONS 

biopsy and indicate the 
ipplying th 


They discuss adequately ind 
types ind techniques of biopsy 


handling of specimens The com 


importance of 
pathologist with the 
lata There Is i bibliography ot 


clinical 
roughly 
ree pages. This book is recommended not 
nly to the surgeon and to the pathologist 
but to the other spe cialists and to the general 
practitioner as well, since it affords an ap 
preciation of the practical value ind the 
tfalls of biopsy A 


\Nriprotics MoNnNocrApHs No. 12. 
THERAPY FOR STAPHYLOCOCCAL DISEASES 
Edited by Henry Wetcn, Px.D., Editor-in 
Chief of Antibiotics and Chemotherapy and 
Antibiotic Medicine and Clinical Therapy 
Vashington, D.C. and FINLAND 
\I.D., Associate Professor of Medicine, Har 
ird Medical School; Associate 
horndike Memorial Laboratory; and Physi 
in-in-Chief, Fourth Medical Service, Bos 
n City Hospital, Boston, Mass. Pp. 208 
0 ills. New York: Medical Encyclopedia 
1959. Price, $4.50. 


Director 


His monograph by experts represents an 
to-date evaluation of the place of cur 
tly available antibiotics in the management 
taphylococcal infections The first seven 
pters contain excellent summaries of in 
ation concerning the usefulness of the 
us anti-staphylococcic agents. The authors 
dealt in greater detail with some of the 

recently mtroduced antibiotics to in- 

their relative effectiveness in other in- 


ms. 


the eighth and final chapter, Finland 
s out the lean meaty material, separates 
om the fat and thus has provided a 
tical guide to the practicing physician in 


cle ( iding whe re how, whe n and why to se 
each one ot the Se drugs successfully In the 
treatment. of staphylococci: 


editors and the 


infections. The 
contributors are 
to be congratulated on this most timely and 
authoritative treatise H.F 


spective 


Drucs: THerm Nature, ACTION AND Ust 
By Harry BeckMan, M.D., Director, De 
partments of Pharmacology, Marquette Uni 
versity Schools of Medicine and Dentistry 
Pp. 728; 126 ills. Philadelphia: W. B 


Saunders Co.. 1958. Price. $15.00 

nis is a new textbook on pharmacology 
for the undergraduate medical student. The 
opening chapter is a justification of pharma 


cology and pharmacolog ists. The next section 
deals with the Nature of Drugs with chapters 
on The Clinical Effects Achieved with Drugs 
The Source of Drugs, The Predictability in 
Forming New Compounds, The Nature of 
Drug Action, The Fate of Drugs and Factors 
Affecting Drug Administration, Drug Addi 
tion and Drug Allergy. Against the 60-pag 
background of these sections there follow 67 
chapters on The Actions and Uses of Drugs 
Phe Se ire grouped under headings which In- 
clude The Pharmacology of Muscle, The 
Pharmacology of Blood, The Pharmacology 
of Blood Vessels, of the Central Nervous Svs 
tem, of the Autonomic Nervous System, the 
Pupil and Vision, the Kidneys, the Liver and 
Gallbladder. the Gastrointestinal Tract, The 
Pharmacology of Specific Symptoms or Dis 
ease Entities, The Pharmacology of Constitu 
ent Replacement, The Pharmacology of Drugs 
in Specific Categories and the Pharmacology 
of Diagnosis. Each chapter has a bibliography 
which, while by no means exhaustive, will 
serve as a guide to the important literature 
The whole work is intended as a special type 
of book with which to supplement the stu- 
dent’s studies in the laboratory and _ lecture 
and conference rooms. It is the product of 
a recognized authority in his field, one with 
long experience as a teacher and one with 
proven ability as a writer. The book should 


find a wide appeal. R.K 


PYELONEPHRITIS. By 
M.D Consultant, 


FLercuer H 
Massachusetts 


Cosy, 
General 


Hospital, Former Chief of the Urological 
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Service and Associate Clinical Professor, 

Harvard Medical School. Pp. 214; 95. ills. 
Baltimore: The Williams & Wilkins Com- 
pany, 1959. Price, $7.50. 

One of the important problems in infec- 
tious disease of bacterial origin is pyelone- 
phritis. Despite the introduction of new anti- 
biotic and chemotherapeutic agents in the 
past decade, the incidence of pyelonephritis 
does not appear to have changed significantly. 

The author stresses etiology, the importance 
of diagnosis, and adequate treatment; and 
emphasizes the difficulty of diagnosis of un- 
complicated cases (those without anatomic 
abnormality ) of chronic pyelonephritis. There 
are many short case reports with roentgeno- 
grams which illustrate anatomic factors etio- 
logically related to pyelonephritis. 

This book should be helpful to medical 
students and physicians in general practice. 

LG. 


PRACTICAL ALLERGY. By N. COLEMAN Harais, 

M.D., AND NoRMAN Suure, M.D., M.S. Pp. 
471; 25 ills. Philadelphia: F. A. Davis Co., 
1957. Price, $7.50. 

Tuts is an elementary presentation of the 
subject of allergy, with emphasis on supply- 
ing the general practitioner with information 
on procedures of diagnosis and treatment in 
the course of general practice. It may be 
useful to students as an introduction to the 
subject but is oversimplified for use as a 
teaching text, and, of course, cannot be used 
as a work of reference. It is well written in 
a clear and straightforward style. R.K 


PuysicAL Dracnosis. By F. DENNETTI 
ApaMs, M.D., Physician, Board of Consul- 
tation, Massachusetts General Hospital. 14th 
ed. Pp. 926; illustrated. Baltimore: The 
Williams & Wilkins Co., 1958. Price, $12.00. 
Teacuers of physical diagnosis will wel- 
come the appearance of this new edition of 
a textbook that has been a standard in its 
field since 1900. Doctor Adams is to be con- 
gratulated upon the thoroughness with which 
he has revised and brought up-to-date this 
14th edition, while at the same time preserv- 
ing much of the spirit as well as factual ma- 
terial deriving from the original author, Dr. 
Richard C. Cabot. The numerous illustrations 
are very well done. R.K. 


IMMUNOPATHOLOGIE IN KLINIK UND Fors- 
CHUNG. Edited by P. Mrescuer, Basel, and 
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K. O. VorLAENDER, Bonn. Pp. 598; 119 ills 
Stuttgart: Georg Thieme Verlag, 1957 (In- 
tercontinental Medical Book Corporation 
New York, U.S. Agents). Price, $16.45 
Tus book is ample testimony to the great 
strides which have been made during this 
century in research in the field of immunology 
and immunopathology and their clinical mani 
festations and applications. The first section 
of the book has chapters on basic principles 
of immunology, of intraerythrocytic anti 
bodies, the experimental principles of the 
immunology of the leukocytes and thrombo 
cytes, the antirenal antibodies, the antihepatic 
antibodies, the immunologic principles of 
rheumatic tissue reactions and the experi 
mental principles of encephalitis. Then fol 
low the clinical sections with chapters on 
the acquired hemolytic anemias, the immuno 
hematology of the leukocytes and thrombo 
cytes, purpura on an immunologic basis, im 
munoplasmopathies; immunologic processes 
In kidney diseases, in liver diseases, in rheu 
matic diseases, in thyroid diseases; the vis 
ceral erythematodes, the immunologic basi 
in polyneuritis, myelopathies, organ homeo 
transplantation, sympathetic ophthalmia and 
ophthalmitis. The fourteen contributors are 
outstanding scientists of Switzerland, Franc: 
and Germany. This volume has _ performed 
a major service In collecting between it 
covers the immunologic knowledge that ha 
been acquired in a wide range of medical 
activities. The numerous illustrations are all 
excellent. Those who read German will find 
this a valuable source of information and 


work of reference R.K 


Drucs oF Cuxorce, 1958-1959. Edited by 
Water M.D., Associate Professor 
of Pharmacology, Cornell University Medi 
College. Pp. 931; 18 ills. St. Louis: C. \ 
Mosby Co., 1958. Price, $12.75. 

Tuts is a new book with a novel approac! 
to an important phase of every doctor’s pra: 
tice: the selection of a drug for his patient 
After an introductory chapter on the Pri: 
ciples of the Choice of Drugs there follo 
34 chapters by 37 contributors, all of the 
teachers and highly qualified for their assign 
ments. The topics of chapters include Choi 
of Drugs for Children, The Choice of Agent 
to Adjust and Maintain Internal Homeostas 
The Choice of Drugs for Nutritional Di 
orders, The Choice of an Anti-Infective Ager 
of an Anesthetic, of Sedatives and Tranqu 
izers, of a Hypnotic, of Drugs in the Tr 
ment of Hypertension. of Anti-tussive Agen! 


of 
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of Anti-allergic Agents, of Drugs for Gastro- 
intestinal Disorders, of Drugs for Hematologic 
Disorders, of Drugs in Obstetrics and Gyne- 
cology, of Drugs for Urological Disorders, of 
Dermatological Drugs for the 
lreatment of Poisons, the Choice of a Diag- 
nostic Agent, and others. In general, the ap- 
proach in each chapter is to give the basic 
principles involved in the use of the particu- 
lar group of drugs, their several clinical ap- 
plications, the general pharmacological con- 
siderations and the rational basis for the use 
of the drugs. At the end of each chapter 
there is a list of selected references and a 


Drugs, of 


drug index LIVING Hames, SOUrCces, manufac- 


turers, mode of administration and dosage 


book should find 


and daily usefulness on. the 


forms. The a wide appeal 
phy sician’s desk 


R.K 


POISONING: A Guipe ro 
sis) AND ‘TREATMEN1 By W VON 
OetTincen, M.D. Pu.D., National Institutes 
of Health, U.S. Public Health Service. 2nd 
ed. Pp. 627. Philadelphia: W. B 
Co., 1958. Price, $12.50 


Saunders 


Durninc the. six vears which have passed 
since the appearance of the first edition, new 
types of poisoning have 
methods for the materials 
have been devised and new methods of treat- 
ment proposed. Part I of the book discusses 
the classification of poisons, the medico-legal 
aspects, responsibilities of the 


been reported, new 
detection of toxic 


physician, and 
emergency measures and equipment for treat- 
ment. Part IT includes the manner of diagnosis 
of poisoning. Part IIT discusses the manage 
ment of poisoning with emphasis on tech- 
niques available for removal of toxic agents 
and on the symptomatic treatment that is 


often required. The fourth section contains 
an alphabetical listing of poisons, including 
a short synopsis of the clinical picture of such 
poisoning and the necessary treatment. Prac- 
titioners of medicine will find this a valuable 
addition to their library R.K 


Th PRINCIPLES AND PracTice OF MEDICINE. 
Sin STANLEY DAviIpsON AND THE STAFI 
rHE DEPARTMENT OF MEDICINE, UNI- 
SITY OF EDINBURGH AND ASSOCIATED 
NicAL Units. 4th ed. Pp. 1067; 73 ills. 
6 color plates. Baltimore: The Williams 
¢ ilkins Co., 1958. Price, $8.00. 

three reprintings, and a 
p ish edition since the original appearance 
work in 1952 are ample testimony to 


editions, 
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the popularity of this work. The present vol- 
ume has been extensively revised and new 
material added but with a net reduction in 
size of 12 pages. The number of contributing 
authors (17) has facilitated editorial super- 
vision in avoiding omissions and duplications. 
The coverage is brief and rather elementary, 
and, therefore, well adapted as an introduc- 


tory text for students early in the medical 


course. R.K. 
Diacnosis: A Guipe THE 
INTERPRETATION OF OsscURE ILLNEss. By 
H. J. Roperts, M.D., Good Samaritan Hos- 
pital and St. Mary’s Hospital, West Palm 
Beach, Florida. Pp. 913; 99 ills. Philadel- 
phia: W. B. Saunders Co., 1958. Price. 
$19.00 


Tuts volume is an interesting and novel 
approach to furnishing the 
cian with a 


practicing physi- 
reference work to aid in the 
diagnosis of obscure diseases. Part 1 presents 
in 17 chapters a series of groupings of re- 
lated diseases that frequently produce puzzl- 
ng illness These 


and Metabolic 
and Jaundice 


include Endocrinopathies 
Hepatic Disease 
Infections of Ob- 


Infections 


Disorders. 
and 


scure Origin, Specific Hematologic 


Diseases, Noninfectious Granulomata, Vas- 
cular Diseases, Diseases of the Heart and 
Great Vessels, Dyscollagenoses, Neoplastic 


Diseases. Disorders of the Nervous System, 
Illness, Miscellaneous Entities in- 

Heredofamilial Disorders, Ob- 
scure Postoperative Complications, Diagnostic 
Problems Relating to 
trointestinal 


latrogeni« 
cluding the 


Abdominal Pain, Gas 
Hemorrhage and Intestinal Ob- 
Medicine. Attached to 
the last is an Atlas of Systemic Dermadromes 
consisting of 99 illustrations, 13 in color. Part 
2 is a classification and analysis of useful tech- 
nical procedures, with 16 chapters on various 
types and methods of testing. The book 
tremendous task of gathering, 
culling, evaluating and collating of material 
from a vast literature (Part 1 has 104 pages 
of references and Part 2, 19 pages). The ma- 


struction, Cutaneous 


represents a 


terial which it attempts to cover is so large 
and widespread that the result at times 
becomes rather thin. There is a certain lack 
of balance and proportion entailed in such 
a coverage, and there is noticeable a lack 
of personal experience when one individual 
attempts so much. The 99 illustrations, for 
example, are all borrowed from publications 
of others. Nevertheless the author does per- 
form a valuable service that will find general 
appreciation. Future editions will add_ in- 


R.K. 


creasing wisdom to knowledge 


Streeter 
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THe Care or THe Geriatric” 
Edited by E. V. Cownry, PxH.D., Sc.D 
(Hon.). Pp. 438; 7 ills. St. Louis: C. \ 
Mosby Co., 1958. Price, $8.00. 


Tuts convenient pocket-sized volume by 22 
contributors provides for the practicing phy 
sician current information about the compre 
hensive care of geriatric patients. Its 19 chap 
ters include discussions of such topics as 
The Psychological Aspects and Management 
of Aged Patients, Medical Aspects of Geri 
atric Care, Mental Aspects, Surgical Aspects 
Anesthesia, Drugs, Nutritional Requirements 
Dental Care, Genetic Factors Influencing 
Treatment, Nursing, Hospitalization, Nursing 
Homes, Proprietary and Non-Profit Homes 
Care of the Patient in His Own Home, Re- 
habilitation, Training, Organizations and Set 
vices for Older People. The concluding chap 
ter, Geriatrics Around the World, gives data 
on programs and general content of geriatric 
practice in other countries. This book con- 
tains much practical and useful information 
and is recommended to all physicians and 
medical students not only because it will be 
found informative but also. stimulating to 
original thinking and fruitful action in’ this 
rapidly growing field. R.K 


Disease. By Ricuarp H. Fouts 
Jr., M.D. Pp. 577; 182 ills. Springfield, Ill 
Charles C Thomas, 1958. Price, $14.75 
Tuts volume is a significant and important 
contribution because it presents in compact 
form the essentials of our knowledge in this 
rapidly growing field and e:pecially becauss 
it is the work of one whose numerous con- 
tributions over more than two decades of 
research eminently qualify him for the task 
The scope of the volume is limited to the 
functional and anatomical changes in cells, 
tissues or organs, which may result from a 
lack of one or more nutrients which such cells 
need. The material is presented from two 
standpoints: disturbances resulting from de- 
ficiencies of single nutrients, usually dietary 
in origin and experimentally produced, and 
those resulting from lack of multiple nutrients 
the way in which most deficiency diseases 
occur in nature. The numerous illustrations 
are well done. A bibliography with over 1500 
references is provided R.K 


AromMic Mepicine. Edited by | 
BEHRENS, M.D., F.A.C.R. 3rd ed. Pp. 705 
146 ills. Baltimore: The Williams & Wilkins 
Company, 1959. Price, 


$15.00 
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Rarw advances in nuclear research and 
development and the advent of thermonuclear 


weapons have called for a thorough revisior 


and much new material in this the third 
edition of Atomic Medicine. There is greater 


emphasis on radiation hazards, new informa 
tion on acute whole-body radiation effect 
and on skin lesions from fall-out, as wel 
is the results to the body from radio-isotops 
which have gained internal access. The di 
cussion of tracers has been oriented mor 
closely to medical fields and the practi il 

pects of their administration have been « 

phasized Doctor Behrens and his 25 collab 
orators are to be congratulated on this new 
edition. Well-known to those working in it 
field as the recognized authority, this t 


hould find general appeal R.K 


AND RicketrrsiaL INFECTIONS OF MIAN 


Edited by M. Rivers, as 
FRANK L. Jr., M.D. 3rd ed. Py 
967; 134 ills. Philadelphia: J. B. Lippi: 
Co 1959. Price, $8.50 

medic il profession will welcome t! 


third edition of this excellent work. wil 
provides a practical survey of the rap 
growing field of viral and rickettsial diseas: 


Phe present volume combines the effort 


44 contributors, 14 more than shared in 

pre aration of the 2nd edition, ind the latte 
39 chapters have been increased to 46. Anv 
the new ones are discussions of The B 


chemistry of the Virus-Infected Cell, Vir 
Host ¢ ell Relation ( hemotherapy ind \ 
Infection, ECHO Viruses and Adenovirt 
The Arthropod-Borne Animal Viruses and t 
infections thev induce occupy four chapt 


instead of one Likewise the chapter 
Poliomvelitis has been expanded into thi 
Hemorrhagic Fever is a new subject 

present volume contains 250 more pages t 
its predecessor To each chapter Is appel 
i list of significant references. The book 
heartily recommended 
INSTRUCTIONAL Course Lectures. Vou. X 
1959. Edited by Frep C. Reynoups, 
Pp 34: 260 ills. St. Louis: C. V. M 


Cx 1959. Price, $16.00 


luis text consists of instructional 


lectures given at the 1959 meeting t 
American Academy of Orthopedic Surg 
The authors of the lectures are all autl 
in their respective topics 
The topics covered are ] SVIny 
Injuries to Athletes This toy 


| 


> 


well covered by 5. contributors. 2) The 


Hand as to its anatomy, the Dupuy- 
tren’s centracture and surgery of the para- 
lytic hand. 3) The foot as to the manage- 
vent of club foot, vertical talus and extra- 
iticular subtalar fusion, 4) the knee as to 
venisci and internal derangements, 5) the 
pine as to management of the industrial low- 
back cripple, scoliosis and disc pathology, 6) 
nequal extremities, osteomyelitis and el 
tromyography and 7 fractures of the elbow 
region and prostheses in fresh femoral neck 
fractures 

The articles are well presented and illus- 
trated. Since they ire 


pedists at 
| 


presented by ortho 
an orthopedic convention; it fol 
ws that they are on the specialist level 
The text is a mandatory purchase of residents 
na orthopedists who wish to be in contact 


with the latest concepts ind management of 


the important topics included AS 

\PHASIE- THERAPIE By Dr. Mep. \EIKLOs 
VARGHA AND Dr. Gyorcy 
Psychiatric-Neurologic University Clinic 


Szeged, Hungary. Pp. 38; 13° ills. Jena 
Germany: Gustav Fischer 1959. Price 
DN 6.85 

In this brief text the iuthors describe 


iT method of aphasia theraps It is based 
mothe experience that iphasics are able 
pronounce certain words if they are parts 
ongs and that rhythm and singing facili 
the memorizing of words Thes eXpose 
the patients records of simple songs, first 
normal rhythm later by iccentuating 


tain words that are to be taught. Simpl 


matic pictures illustrating certain parts 
the songs are simultaneously exposed In 
t course ot vears 95 patients Were 


ed Seventeen of the Se 


ge in which thev could communicate by 


25 cases attained 


continuous sentences. The authors feel 
their method not only facilitates the re 

ition of words, but activates the whok 
thinking ability 

ew of its simplicity the method deserves 
ES 


h mechanism the 


( ENT Therapy, 1959. Edited by Howarp 
Conn, M.D. Pp. 781. Philadelphia: W. 
Saunders Co., 1959. Price, $12.00 


pbicAL therapy is in constant process of 
tion, not only by reason of major dis- 
ies and innovations but even more by 
il changes arising from an ever increas 


ind understanding of physiol 
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ogy, pharmacology and pathology. This series 
ot volume Ss, now beginning its second decade 
therefore performs al signal service to the 
practicing physician. The present edition has 
been prepared by 313 contributors. In many 
instances several contributors have been in 
vited to write their individual views in the 
management of the condition on which they 
hold divergent opinions The reader can then 
exercise his own judgment new teature 
is the inclusion on the inside covers of normal 
laboratory values of clinical nnportance, also 
a list of packaging information on those reg 
istered drugs which are mentioned in the 
volume and an extensive table of pediatric 
dosages The section on pOronings has been 
SOT what enlarged book Is highly re 


ommended R.K 


Hy PERTENSION HAHNEMANN 
SyMposituM ON HYPERTENSIVE 
Edited by Joun H. Moyer, M_D., Professor 
and Chairman, Department of Medicine 
Hahnemann Medical College and Hospital 
with the assistance of Joun R. Beem, MLD 
Josepn Dr Patma, M.D... Likor: 
M.D RoBeR' BOWER \I.D ARTHUR 


DISEASE 


M.D. Lewis C. 
M.D. Pp. 790; illustrated. Philadelphia: W 
B. Saunders Co., 1959. Price, $14.00 


Tuts volume re presents the Proceedings and 
Contributions of more than 90 participants 
in the Symposium on Hypertension. Part I 
deals with Pathology and Clinical Aspects 
Part 2 presents Basic Concepts of the Etiol 
ogy. Part 3 is devoted to the Pharmacology of 
Hypertension ind the Use of Sympathetic 
Blocking Agents. In Part 4 is considered 
the Role of Salt and Diuretics in the Treat 
ment of Hype rtension as well as special prob- 
lems in hypertension therapy. Part 5 takes 
up The Surgical Approach to Essential Hyper 
tension, The Effect of Therapy on Prognosis 
and a final Summary on Today’s Recommen 
In addition to the 
presentations there are transcribed 
the informal discussions which add much to 


dations for Drug The raps 
formal 


the interest and value of the volume by stress- 
ing important points and clarifying some areas 
of doubt or difference of opinion. The con- 
sequent increase in length is not a significant 
drawback The book should find wick 
appeal R.K. 


STRAHLENTHERAPIE, Nu- 
KLEARMEDIZIN UND KREBSFORSCHUNG 
ERGEBNISSE 1952-1958. Edited by H. R 
Zurich; H. Hovruusen, Hamburg 


STRAHLENBIOLOGIE, 
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H. LANGENDORFF, Freiburg/Br.; B. 
Rayewsky, Frankfurt/M.; G. Scnupert, 
Hamburg. Pp. 998; 395 ills. Stuttgart: Georg 
Thieme Verlag, 1959. (Intercontinental 
Medical Book Corp. New York, U.S. 
Agents). Price, $65.50. 

Tuts book represents an extensive collec- 
tion of research work in radiation biology, 
radiotherapy, nuclear medicine and cancer 
research from 1952 through 1958. It is a 
continuation of collections of papers first 
published in 1925. Since the field of radiol- 
ogy has been growing so rapidly, it has be- 
come necessary to divide the material into 
diagnosis and therapy. The first volume 
on diagnosis was published in 1957. 

Since this voluminous collection of papers 
covers such a widespread field, the reviewer 
finds it impossible to list each paper. The 
first group of articles deals with radiation 
genetics which is especially important in 
light of the present concern with radiation 
protection. The next group of papers covers 
the physics, technique and experience with 
Betatron, supervoltage machines, rota- 
tional and grid radiation. This is followed by 
an excellent paper on total body and _ local- 
ized radiation. The next article on radiation 
therapy of cancer of the bronchi is very inter- 
esting for all who have to face this problem 
in view of the increased incidence. The re- 
maining papers cover the diagaostic and 
therapeutic use of radioactive isotopes. 

All these papers have been written by dis- 
tinguished specialists, who have a profound 
experience on a large number of cases. This 
volume not only helps to inform the radiol- 
ogist in the latest problems of radiation ther- 
apy, but it also aids the clinician in evaluating 
the indications and contraindications of radio- 
therapy. This book again proves the high 
quality of a product of the Georg Thieme 
Publishers. W.B. 


CHRISTOPHER'S MiINoR Surcery. Edited by 
ALTON OsHsnER, M.D., F.A.C.S., Professor 
of Clinical Surgery, Tulane University School 
of Medicine and E. DeBakey, 
M.D., F.A.C.S., Professor of Surgery and 
Chairman of the Department of Surgery, 
Baylor University College of Medicine. 8th 
ed. Pp. 539; 340 ills. Philadelphia and 
London: W. B. Saunders Company, 1959. 
Price, $10.50. 


As the editors say, it is sometimes difficult 
to define the scope of minor surgery and | 
think this book meets the requisites for minor 
surgery, but it should in no way be confused 
with office surgery or ambulatory surgery. 
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edition of — the 
Minor 
several sections, pre 
sented by well qualified people. I think the 
editors are to be congratulated on a_ very 
clear and lucid description of the needs of 
a minor surgical operating room and I was 
particularly impressed with the chapter en 
titled, “The Surgical Resident.” I think the 
8th edition represents a distinct improvement 
over the 7th edition R.1 


This book is a new 
well known Christopher's 
and consists of 


Surgery 


Tome 1 and Tome 
2. By L. Guittaumart, Ophtalmologiste du 
Centre National TOphtalmologie des quinz 
vingts, P. V. Morax, Ophtalmologiste 
Hopitaux de Paris, ANp G. Orrrer, Pro 
fesseur agrege a la Faculte de Medecine ce 
Paris; Ophtalmologistes des Hopitaux. Pp 
1388: 464 ills. Paris: Masson et Cie, 1959 
Price, 21.500 fr. 


Tuts excellent new textbook offers — the 
reader a novel approach to clinical problem 
encountered in the evaluation of patients wit! 
neuro-ophthalmologic diseases 

The first volume is devoted entirely t 
systematic review of a wide range of new 


ophthalmologic signs and symptoms ai 


serves as a guide to their interpretation. All 


ot the possible for Cae h ot these 
and symptoms are listed and discussed te 
gether with a discussion of their relationshi 
to one another. These clinical signs can | 
found under various headings such as tl! 
abnormalitic 


sensory apparatus, pupillary 


oculomotor anomalies and nystagmus. Give 
any set of signs and symptoms, the read 


should be able to find a complete discussi 


of each under the appropriate heading. A 


small section at the end of the volume 
devoted to the interpretation of radiographi 
laboratory and encephalographic changes 

Volume 2 offers a more conventional 1 
view of neuro-ocular alterations to be fou 
in the more frequently encountered diseas: 
of the nervous system, arranged according | 
disease 

As a reference work this text should pri 
to be valuable to the neurologist and to t 
ophthalmologist alike. W.I 


Sout, Grass AND CANCER. By ANDRE Volts 

Translated from the French by Caruenri 
T. M. Herriot Dr. HeNry KENNI 
Pp. 302; 17 ills. New York: Philosophi 
Library, Inc., 1959. Price, $15.00. 


Tus is a thought provoking treatise which 
suggests that the health of both animals and 
men is closely linked to the mineral balance 
of the soil. 

In concise and interesting style, the author 
presents strong arguments supporting — his 
thesis. Although his thinking may appear rad- 
ical to many, it is possible that he is merely 
further advanced than some of us. He _ pre- 
sents in readable fashion logical arguments 
based on observation and interpretation of 
research in all parts of the world. His prin- 
iple theme is to point out how variations 
in metabolic elements in the soil, from whence 

mes our food brings about metabolic dis 
rders resulting in pathologic states such as 
tetany, anemia, and the like, in the animal 
nd in man goitre, thrombosis, tuberculosis, 
liabetes and above all cancer. Even the most 
skeptical will admit that the striking ex 
presented in this book stimulate 


thought. You mav not be convinced but vou 


iple 


will be interested 
André Voisin is a member of the Academy 
of Agriculture of France and lecturer at 
the National School of Veterinary Medicine 
f Alfort in Paris. Much of this work is based 
his lectures 
The author has the interest of the farmer 
| the knowledge of — the 
written more for the intelligent layman than 


scientist It is 


for the physician but both will be stimulated 
reading it G.R 


PuysioLoGyY oF THE Eye. By Francis H 
Apter, M.A., M.D., Professor of Ophthal 
logy, University of Pennsylvania 
I 790: 372 ills. St. Louis: C. V. 

( 1959. Price. $16.00 


ed 
Mosby 


HE latest edition of this popular textbook 
continues to serve the graduate student. in 


ophthalmology as the outstanding = single 
source for the most current information on 

r physiology. Its lucid style, as in pre- 
vi editions, makes the text easily readable 
an’ even the beginning student will have 
mM ifficulty in understanding the most com- 
ple, problems of visual physiology. The 
author has continued to emphasize clinical 
app/ication of physiologic principles wherever 
thi as been possible. 

tensive contributions to the literature 
durig the five-year interval since the pre- 
vil edition appeared to have made exten- 
revisions necessary. The sections on 
qu ous humor and ocular motility have been 
co tely rewritten to include the newest 
ad es in biochemistry and electrophysiol- 


Og Both require careful reading. Other 


Book Reviews and Notices 175 405 
sections of the book have been extensively 
revised W .F 


HOMME 
CONTROVERSES PAR LETTRES SUR DES THEMES 
BIOLOGIQUES. By H. P 
Moranp. Pp. 249; 3 ills. Paris: Masson et 
Cie, 1959. Price, 1.800 Fr 


Les DestTins DE LA VIE ET Dt 


Tuts discussion ot biologic problems IS 
presented as an exchange of letters between 
the two authors. In an “announcement” of 8 
lines, taking the place of 
is deemed unnecessary), the 


out that the 


exchange of letters 


whic h 
authors point 


preface 


presentation in the form of an 
avoids the rigidity in- 
herent in the classical essay in a field in 
which hypothesis, and at times paradox has 
its place “The ancients made use of the 
dialogue: in all modesty, that is a precedent 
an example.” Well, the 
result is an unusually stimulating and enjoy- 
able book, and at the risk of introducing a 
category not usually considered pertinent, or 


discourse this book 


In any case it set 


essential to scientific 
should also he called exceedingly charming 
The two authors (or correspondents) arrive 
on the basis of known facts, at very different, 
and frequently opposite, conclusions. The 
point of departure is biologic differentiation, 
autoregulation and 


evolution, complexifica- 


tion. From this the discussion branches out 


broadly, The 


these letters far exceeds the domain of biology 


range of subjects discussed in 


in the traditional compartmentalization, say of 
a university. Questions of sociology, of moral- 
ity, religion, the deity and the future of 
man enter, as well as those of art. A detailed 
review of the scintillating contents of such 
a book is of course, not feasible in the space 
available. The form used, the dialogue in let- 
ters, makes for informality and spontaneity, 
and very frequently one would wish to 
participate in the discussion with questions, 
with ifs, buts and whens, or with conclusions 
different from those of either author. K.P. 


SyMposiuM ON GLaucoMa. Edited by Wu.- 
LIAM B. CLark, M.D., Professor of Clinical 
Ophthalmology, Tulane University School 
of Medicine. Pp. 314; 99 ills., 2 in color 
St. Louis: C. V. Mosby Co., 1959. Price, 
$13.50. 

Tuts volume represents the transactions of 
the New Orleans Academy of Ophthalmology 
of 1957. Participants in the symposium repre- 
sent the foremost authorities on glaucoma in 


the United States. The collected papers 


176 406 


constitute an excellent textbook in the field 
ot glaucoma. Although the papers each rep- 
resent a single point of view, most contro- 
versial issues are discussed by all of the 
panelists in the last chapter entitled “Round 
Table Discussions.” The book makes inter- 
esting reading for those ophthalmologists un- 
able to attend the meeting. W.F. 


An Examination of the Concept of Preventive 
Medicine. By Opin W. ANverson, Pu.D., 
Greorce Rosen, M.D., Pu.D. Health 
Information Foundation, Research Series 
No. 12. Pp. 22; 5 ills. New York: Health 
Information Foundation, 1960. Sent with 
out charge as a health service. 


authors analyze past 


In this booklet, the 
and present health problems and the concepts 
developed to meet them. All sciences contribut 
ing to medicine have a preventive aspect The 


virtue of preventive medicine, however, lies in 


the concentration of attention on the mainte 
nance of health and prevention of disease As 
Dr. Alan Gregg said, “Preventive medicine has 
the charm and bewilderment and the oppor 


tunity of being virtuous, because applying pre 
ventive medicine is behaving as we should be 
have in the light of what we know of the vast 


capacities of medical science.” FR 
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ight Gains, Serum Protein Levels, and 
Health of Breast Fed and Artificially Fed 
Infants. By B. Levin, Heten M. M 
Mackay, CATHERINE A. Nem, V. G 
OBERHOLZER, AND T. P. Pp 
154: 69 ills. London: Her Majesty's Sta 
tionery Office, 1959. Price, 16 s 


Tue weight, hemoglobin and levels of th 
various serum protein fractions and of serun 
nonprotein nitrogen were determined at birt! 


wd during the first several months of lite 1 


521 full term and 223 premature infants wh 

either breast or formula fed. Comparis« 

made with currently acceptable standards f 
cight, protein levels and development 


Story of Dissection. By JACK KEVORKIAN 
MID. Pp. 80; 16 ills. New York: Phil 
sophical Library, Inc., 1959. Price, $3.75 


md strokes, Dr. Kevorkian portrays tl 


f dissection of animal and human bodi 
from antiquity to the present time. Included 
his readable text are various superstition i 
taboos met by those engaged in anatomical stu 
through the ages 

Advances in medical and scientific knowled 
ind boons to humanity resulting from dissect 
become clear in these pages Portraits of 
tandir dissectors, a list of selected reference 
ind a brief table of dissection in graphic f 
< plete this worthwhile introductory hand! 

fascinati subject 
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